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FGYVL—F =15 2m TR AU 3H 5, KESIFES 6em . & 10cm ., 1§ 12 cm T, EE 3
cm DRWHNTNSE, 4 O2DONBEBFHEEELHOCUEEZEHO BT,

E6IT, B 1m OROBERIISALTRIC, AD 2B 5, ST —F =05 OFEHE 3.85 m TH
5, RESFEE 5cm . &E 10cm . 18 20 cm T, FUDNCHFE —LAGEL DD, EFE 2 cm D
NIBHNTNS, 4 DD EFHEELHNUEELIY BT,

ARY—A—&—  AD 58 50 cm FHic. FREEERZHIEL oW Fiiggz2 &<, 4mEE 3 &
DAY — XA—F =KL . EERICHERAL -, BN ha) — X—F —ofhEid 2.3 THL {3
T 5,

Y = A—=F =T Ao 7o NI Z 2 RS Kor ke T, KREMIERAHEIERIC X > TER
Ty T—%fRIL. TNLVNSWEIEEEIEDRRT T, KERZXIVF —2EL T EAE
STEP.4 ., HIFEL Iz R I)VEX —DPNED - 7= 85E1% STEP.5 N T,

2.2.4 STEP4EWHEEFRAEREIL EEROFZN

HAY —RA—=F —DF T, AFRFOZTINE —IGENKEDT RN E —%2EL THSERIT. SR
Yy U—RBRILTVWALIERTHL, BRI vy —2EIL TWALERIT, REERLIIZRORL, 2
NoOELOBIIRREL SHETLICFIET S, 2D LI REBRIIHL T, BEROBIMNIE & TS,
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2.2.5 STEP.5 ®&RIGDERDHF

HRY — RA—=F —DFIIHEL 72 TR E =N EOEEIE., R ERDBERL 725, IRIFFDR
I CHHEFNHZNE I THaY — A= —DF TR E DL IV RHT 5,

5inch. PMT

NE213

/ Neutrons

B 4: PiEFREER

hEFRESE SEAVPHAREEE, BEE20om . BE 33 com o7V I = LEOMEOHIC
101 WL > FV—F— NE 213 2280, EHE 5inch OERT + b =7 238 o R1512 BEET
BEELOTb0THL, M4ITHEFRESOELLD T, ZohHrHiiEEs 1 2. M50k
INIHBY = RA—=F—DEDVITEN, HaU—A—F—OFuEN 5 OFFHEHE 20 cm TH 5.
R I OIENIC, RFUVRET HZ N TE 5, hEF L RFOHFIHFEI >V
4.3 CHAT S,

2.3 SE{ERL7=HOY —Xx—4—

LN L D RERZHET LR L T, £ TCIFEOIRY —A—-F—2HEL /=, 2D
b 2N T T AT 4y IV U FU—F—DY IV T ha ) —XA—2—Th b, BV oO—FEHE
W, 7T AR — A= T —DY VU F U —F — DN TR > RSO EFEDORE &% RE
VELEDICHBL T SAT 4y IV v F L —F—DEEVTH S,

2.3.1 YrFYvrAnY—A—a—oiEE
SEERICHWV =Y TV 7 hn ) — A= —3EBRS » U — %2R T DWNTFOBRESHES

Ao RICHEEIBD TREVRORE . BRES » TV —DZ X NVE —BR2HET 0D v F L —
7 —BREIHANBICIR > TS,
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Plane View

/. Neatron
20¢m ‘\ . daectcr .
20cm
l, ,,,,,,,
Cdorimeter

 Neutron

. dHECtQF .

Front View

5 PR ERORLE
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INVF —HIEOBRITRD L IRV DTH L, AFL AT ETHhoPTELFNERELRLIL .
B v 7 —%2RIT, TORICEETNLWER LNV F UV —F —DHFTEL XX —%2HlET
5., RO TR ST XN T —IFHE SNV, RIEOHE YV F LV —F —DOHFTHEET LTV
X—OUN—ETHLLRNET S L. EBLXNVF—BEREIVF U —F —hTHEL LT X)LX -5
RDDLZEMTEDL,

VNN =0 Bl Sl BV |- Pl PR

LB T T AT 4y IOV F U —F =2 ORI L KB DL LN TX 5,

2. MR ZAl T FITAY 271,

3. RENEVERE D DT, NSVERTHFEREZEEICHESZENTE S,

LW eMBITSNG, SEY TV hn ) — XA—F —ERA BRI, 1S OFEN K — T
RS LR EERIEL T AN ETH S

2.3.2  1mm Pb/ 5mm Scint. hAY —X—8—

Ilmm Pb/ 5mm Scint. 1Y — A—F —|FEE 1 mm OROREE S 5 mm O U F L —F —K
EREWRERE, b7V T M) = X—=2—ThH5b, ZOBEAKZH6IIRT.

{ 1mmlead sheet + 5mm scintillator sheet.} * 16
10cm
15cm

Aluminized Mylar

Light guide

6: 1mm Pb/ 5mm Scint. A Y — A — 4 —

ML UFU—F —OWRIHHEDO R IV ZNFN 15cm DIEELFETHY, Th b ooz 1 6 4E
RT—ooHee Lk, ESIIRCEERFMAIC 34 HHERORSINH L, Yo FL—F— KedHh
WORNIEY Y F U= a v DL R THDICES 3um OF7IVIKEYA T—RIFIAL,
FSAMNHAR LYV F L —F —DHe 0BT NESIS 2 iz, S MH A RNITIEES 6 cm @
EANT 4 b =27 At8o H1161 BOREFHEELEEL . InV — XA—F - TchiBh i k-
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THRELNEV UV FL—YarHiE. I6DOTFICOWTWETI A MHARZ@EL T, NEFHEEEAL
fEb %, DD, Ha ) —A—F 2RI TIVIKEIAT—2FT0be. ESX 10 um OEM

DT =V 2Tz,

18.4 Radiation length

L

V T
ImmPb/5mmScintillator sampling detector
6.8 Radiation length 18.4 Radiation length
,,,,,,,,,, .
Lo \
v L]

0.5mmPb/5Smm Scint. detector (1mmPb/SmmScint. detector)

0.94 Radiation length 18.4 Radiation length

Scintillator block detector

(ImmPb/5SmmScint. detector)

L]

[V A=W Sl A

DEEFH. E»S 1lmm Pb/ 5mm Scint. |

40 e¢m Scintillator H Y — X — & —DEER,

900 [
800 F
700
600 F
500 F

300
200 F
100 £

0.5mm Pb/ 5mm Scint. .

%00 [

I g0 Foo]

| 700 [ !
i -
1

600 | ‘
600 ]
E |

L]

[ ]
L =

2oofJ H
Jop =l

1Y E L e

ST R L . 0
600 700 800 900 1000 0

(Mev)

Total energy deposition Energy leakage

100 200 300 400

(MeV)

X 8 1000 MeV DYF% AHL 728D 1mm Pb/ 5mm Scint. 1Y) — A—F — DT X)VX — DEIR
INRTXNVE— (F) &, I —RA—=F—=n60bh (£) D EGS ¥ Ial —¥ gV DR,

FERCTII AT E — Ao 72 G M,

6 HDOMRIEERZ 7 D LD X DI SNz, Lt >Te

OB T 184 HHRICZR 5, Nt ha Y — A—% — L RbEiE 2 T EHRR @ ER» S 9/7
R (4 cm ) OFNEZRDOT, T ZWhHEFREEEOHONIRS L ICHEL .
CORHBORI T, HTFPREBIATA Y RIS E T S TIGR Y EE 28%F ( Punch Though ®

HER) 13,
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LROZEKBET 1074~107% THL DT, Punch Though FRDIMLINT & 5 REESEAND RSB T I
HTE5,

oAy —A—F— 6L . MEBMANTERKS ¥ 7RI S LROBEPS DI XV —D Y
NUE. 1000 MeV DHFHB AL 72BIC 10% BETHL, ZOobNZ EGS ¥ Ial —Y a3y TR
Yo ERNH 8 THLH, TOUBNDHRICOWTUL, Hal) — RA—F —DHEDBHITHIEL 72,

2.3.3 0.5mm Pb/ 5mm Scint. hAY) —AXA—&—

{ 0.5 mm lead sheetr 5 mm scintillator sheet.} * 17

15cm

15cm

| Aluminyzed Mylar

Light guide

PMT

9: 0.5mm Pb/ 5mam Scint. A Y — A—F —

0.5mm Pb/ 5mm Scint. 1Y — XA—F —IIfHEOR IV ZTh TN 15 em D, EZ 0.5mm D
WREEE smm Y FU—F— 2XEIL THZLRZLOTHS (K. ZoIlEroE
1mm Pb/ 5mm Scint. A1) —XA—F =L FU TH S, RIHEFE—2H/2Y DEIE. 1mm Pb/ 5mm Scint.
BREEROFSD L7 HHRTH S, AL EEORL#EZ ~>/FKL 72

0.5mum Pb/ 5mm Scint. Y — A—5 —CREREHJET HBHTIE, HFE — LD AFH RIS
H->TZ2®D 0.5mm Pb/ 5mm Scint. 1Y — A—F —%@ENz, L»L. 0.5mm Pb/ 5mm Scint.
HBY = RA—=F —DELTIE 7% BED Punch Though ERENESL, ThE2EHRERLL (HRETS
720, ZOHAIT Imm Pb/ 5mm Scint. AR Y — A—% —% 6 Ji~7 (7). WAAME
1mm Pb/ 5mm Scint. 1Y — A—F —DEL FL X 21 0.5mm Pb/ 5mm Scint. 1Y — A—4 —
D _EROENS 9/7 R (7.6 cm ) ONEE PHEFHRESFO FONCTEN .,

BAHITENTN S Imm Pb/ 5mm Scint. 1Y — XA—F — 3B ¥ 7% T oI+ EH
2Fi>TW5DT, lmm Pb/ 5mm Scint. 1Y — A= —DHTOTXVF —HBREWET 52 &
IC & 5T Punch Though F4% R T 52 N TE 5,

19



2.3.4 40 cm Scintillator AQY) — A—4—

COEBROEMNISR /T FAT 4y I FU—F =Y T U T HnY — XA—F — DS DR
REFRLZETHL, L., $r 7YV rhnal —RA—F —OfERPSEERRERL RO LT
2. hohe Y v F U —F —DHFT, RIS - 7B O TR T E§ O R HIIFRN R 5D T,
ol EREBLERENND L, T2 T, VU F UV —F— OHTRI >RGO RORETEE R
BYLL0IT, YU FUV—F— RBI»obktastEolz,

5 mm scintillator sheet. * 20

10cm

|
‘ 15cm
|
|

Aulminyzed Mylar

)
!
i
|
;
!
i
|
!
“,'
|
Light guide :
v

PMT

10: 40 em Scintillator 1)) — XA —F —

0.5mm Pb/ 5mm Scint. A1) — XA—=% =%, —DODORHEFIOIHHE 15cm « ES 5mm DT>
FU—F— e 2 0MERLZLDTHL, /P FL—F—Fr TV rhal—r—— 5%
RACICT 57200, YV FU—F — ORI TN IFEER AT —2IFSAR (K10), HrY—RA—
5 —OE Y ITIZRFM L ML BTz, T4 MH AR & OBFER. AEFHELEL b, Erodn
U= RA—=F -t ACEHEObDOE FHHL 1.

BHBROEME—25H7Y 0.24 HETH 5. HATLEINTE - LD AFHH A>T OR
H28% 4 lHliN7z, T DBERTIE 47 % BED Punch Though EENHSTL 5, LT, 2D
IR EZ WSS 0.5mm Pb/ 5mm Scint. DB FL &k 51T, 9L AIC lmm Pb/ 5mm Scint. 7
) —XA—F—%2FELZ LT, ZORBBTRIGL 2D 572 Punch Though R %HETLHZ 2L
7zo (B77TF),

40 em Scintillator 1Y — XA—F = ZFPOHAY — X—F —LE 5T, 4HENTHRIN 0.96
BHEL Do, ER»NS 9/7 EROMEZ P FRESOPOICEL &, Ay —X—F =78
PHEFRRIEEED SIE A TL £ 5., 22 C. 40 em Scintillator £ 1mm Pb/ 5mm Scint. O HREAH
PEFREEEO HUNC < 5 & DI,
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2.3.5 WEFHETICHITEIEEEORE

SHEEBRTEI T DT RNT —%, ADC ¢ OHFRENPOHSINLZ R HETEL LI, A
0y — X—F —DONBEFHEEEDT 2ELREEEL ROz, AU — X—F —ORHITEKIEDT 4.2
HICHAT 5,

FERCHE I NF- DT RV —FEBIE. 16 MeV 225 980 MeV £ TTH5L, AT S ADC 13 12 bit
DT, 1GeV DHFDITXNF —RHEL 128 ADC OH 7> MEDOEFTAHI 3000 12725 & 5
I, AEBTFHEEEOREELZEDLESLZ LITL L,

Ay —X—=& =L 3FEDH L%, £ 1lmm Pb/ 5mm Scint. 1Y — XA —F —IT2NWT, RDJE
BCEEELRD =,

1. T2 0REBIHNL . FHBI 2 -4V 2> (HEE2RD S,
FEHMI 2 A E MIP? 2EZX 5L, 1lmm Pb/ 5mm Scint. AU —RA—F =DV F L —
% —16#IC 16 MeV DT XNF —%2BETDT, ZTORRLAVTCEEE2EbER,

2. /T, EEROWNFE— L2 E > TCFORMEBROTRINE —HNHFE RS,

3. IFDPOREBITHL TR ZANVF —ONF e —L%2 YT, ADC 54038 okt EL EIZ
5591, BEBEERZ2EDES,

TR = A—=F —DEEEL FHREE > TEDERP SO, FHRI 2 A2 DT Ty
7 A1/ 10 em? [5] £ T2 NANIWDIT, FETDNRIT D=6 Th 5,

ImmPb/5mmScint. cal.

7777777

0.5mmPb/5SmmScint. or Scint. block cal.

11: 0.5mmPb/5mmScint.. Scint.block DEBEEL RO 5 L T D, RHEFOWNT

RIZ 0.5mm Pb/ 5mm Scint. . 40 ecm Scintillator DEEEZ DIz, SEIFE 11 O & D1,
1mm Pb/ 5mm Scint. 1Y — XA—% —% 6 {HI, B ¥ 7 —DERKICRS 2000l — X—
5 —%. 0.5mm Pb/ 5mm Scint. £721% 40 em Scintillator 1Y — A—F —IJE SR /=, T T,
355 MeV ONFE —L%k YT/, Imm Pb/ 5mm Scint. DEBEEIFEDLESNTNWLDT, ZONT

¢ ADC &% Analog to Digital Converter DT, ZXNVX —%2{{lEET S CAMAC DEVa2a—NVTH5S,
4 Minimum Ionizing Particle
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MA->TCELHHIT, —HoHr Y — X—F —2IET 5 ADC O EFHE 1mm Pb/ 5mm Scint. 7
0Y—RXA—F—FOREE . 1lmm Pb/ 5mm Scint. A1) — A—F —OEIIZLOATY — A—F —
ZIZSATHEEE TRICHEICR S K DITHRAL 7=,

FERERIITRT,

1mmPb/5mmScint. 0.5mmPb/5mmScint. Scint. block
R BE (V) R BE (V) B®itEr | EE (V)
#1 (#6) | 1730 (2050) #7 1738 #9 1540
#4 (#1) | 1600 (1730) | #8 1615 #10 1560
#5 (#4) | 1500 (1600) #11 1495
#6 (#5) | 1730 (1500) #12 1540
#3 1520
492 1805

# 3 HEBFHEEEOGEEOME., RO EMPSE — b ERANCEWZREZBHROIEIC/RS A TS,
Imm Pb/ 5mm Scint. AY —A—=F —DEBRDIILDIT, Hhal— X —F —D—§EFREZ AhH»
Alze o ZHIFANDP R LLARIOMEEZ B 5D,

24 bMYUAH—

EERT, T HIVEICHWE N U —I3MER oD ERLED L L0, ERMEEFEROERL2ED 5
LD, RFAFZNVERET L7-0DEXLEDL LD IFEHELFHo 7,

2.4.1 H*BEECOERLEZEDHB-HDDOMYH— (EG PUYH—)

RIS E R Z L BRI PHEFOET RN T —ONF2 T 572010, ERAEEERICHARTR
HBOHPIIETZRNLY —IHED, MR ZED L0 DN V=B 55ME, Ty
THATYE=DIHEY, E—LAh veto BWIK->TEST, hlY—X—F—DHHOFMNFEL 2L L
B ol nd 22 ThHs, oM UVH—%2. U EG NV — S,

BELEL SUVMEIZIZIX VAT -8RI Lic—o, 4FEEAEL =, LEXWEEIN120L9
I, BREKHEEAZL 2GR0 ) — 2= -l XX —oUdh@iih % H 7z DICREL 72,

2.4.2 SRSHEEAERILEBEDOM YH— ( Tags b YH—)

EG NV DA OBERIERSHAEEAZRIL ZERTH L, 2hb0ERIIFERLEHT S
L&, RASNFOHERD LEHHE D, BEBNIX T HT L F—=ITAY, ¥ =4 veto HT V& —
M—2YIKET, EG NUN =PSB U =00 n5, Uk, ZosVUhi—%
Tagy b VH— L5,
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Number of events

ElectroMagnetic intereacton

Photonuclear
interaction

Threshold

X 12: EG N UH—DZRXIVF —L EVHEDONE, FHROEBDOERLED T,

ERAEERAZEZ TERIDIES TR TERICHRNTERNICEZ Y, 22T, T—FDELH
7T 57-DIT prescaler ¢ # FHWTC TagE MUK —%2T Y Ar—NT5Z2icl 7z, SEIX. EFL—
LD R)VFE —DY 430 MeV D & Z1T 1/33 12, 750 MeV & 1100 MeV @ & =3 1/65 IS Al —
VL 7=,

243 TIOVTVENDNUA—

COMNYH—F, BIIRTAINVOMEEJET 52BN LN UFT—TH S,

EARHNCIE TagE NUH—DFAIVTDE 100usec BERZFAIVITTIDNYH =20 \NT
W5, ZOESELEEITIEFE — L0 usec DEET K ZDITHARTIEFEITRY, LENST, 2
DENORINE, KT —LDF A IV 7 LIFHEN RGBT 73T v VN UF =30 - T
W5, ¥, —HTZON VK —OBEIINTFE —LOREL AL TWBDT, B —LEREIC L BN
TAINDEACE L Z LI TE 5,

CDORUH—IE, TagE MUVH—LELC T VAT —VENTBY, TV AFr—NVT7 v 75—
B —LDT X)X —Y 430 MeV OBF 1/10 . ZH LM ORI 1/100 & L 7=,

2.5 T—A2DINE

COETCHHAL CELEREBELH-T, T—F¥2INEL /2, ERZITR BB T
REROPE R4 ITRT,

¢ prescaler £id. MU —0¥EHLEATHEBIKEY 22—V THS,
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| At | WEL 2y —2—5— | BFE—ATILF — (MeV) | FHEK |

98/5/27 - 98/5/28 | 1mm Pb/ 5mm Scint. 750 2,457,000
98/5/29 - 98/5/29 1mm Pb/ 5mm Scint. 1100 6,397,000
98/5/30 - 98/5/31 | 0.5mm Pb/ 5mm Scint. 1100 2,000,000
98/6/2 - 98/6/3 | 0.5mm Pb/ 5mm Scint. 430 4,170,000
98/6/3 - 98/6/4 40 em Scintillator 430 2,500,000
98/6/4 - 98/6/5 | 1lmm Pb/ 5mm Secint. 430 2,693,000
98/6/6 - 98/6/6 | 0.5mm Pb/ 5mm Scint. 750 4,000,000
98/6/6 - 98/6/7 40 em Scintillator 750 2,222,000
98/6/8 - 98/6/8 | 1mm Pb/ 5mm Secint. 750 1,000,000

%4 7S IEO AL Z 2 TRET — 5 0k

24



3 A —A—4—0DKIE

ThZhoHa) —A—=F —To0WT, 24BCHEFREEORELLE HOEI L FIT, BBEMRT A
ViEEbE, 22T SITERICKRIE O YEE1T8-7. £9. lmm Pb/ 5mm Scint. 1Y —
A—F —DEIEZLTRV, RISHEKY @ 0.5mm Pb/ 5mm Scint. 1Y — A—%—_ 40 em Scintillator
NaY —X—F —DWEER TR - Tz,

3.1  1mm Pb/ 5mm Scint. hAY —*—4—D&KIE

Ilmm Pb/ 5mm Scint. 1Y) — A= —DEIFICOWCHHAT S, £7. 6floRESBoOMTcOM
SR BRIER 2 D, ZOH L IX T HI o 7 —THIEL EXFDOT RN —RF> T, HHZR
BRI E D 72, BIEICITXER:S ¥ 7 — 2B L ZEREHEIDT, TagE MV H —DEREHW,

Before changing order

vl o4 9] 13 2

/I

vl e 0] 13 2

After changing order

13: 1mm Pb/ 5mm Scint. 1Y — X —% — DWW D ANDP A,

T OIT, 6 HDOBHERDEL 7 A 21375 & OIS, MHNAREIELEZ P 5. 1mm Pb/ 5mm Scint.
) —X—F —DEEBETIE, EFL—LDOT X)X -1 750 MeV . 1100 MeV . 430 MeV ODJIEIC
EERZ TR 572, 750 MeV OEEROF T, 3,450,000 FRD H B, 1ZU DD 1,450,000 FR%E & Y #&-
TS5 13 DL IICEREZ ANHA /-, BAIL #6 ORHEBOT AV MEP 727D TH L, D
SFEFIC #6 ORBBOFEE L LAz, ) — XA—7 —DJEREZ AWHATH. AFHEFOT RV
F-PELTHNE, ) —RA—F—THEINLEZXVF—-bRELCITTTHL, ZZT. EED A
NHWAFET, EHhVU - A—F —DRBZRXNX —D5H%E K 56X, ZORHEENRRELCICRS L DI
BRIERHE ROz, K14 PRIEBROZREEBFOMETRNT —DOHMTH L, HEZ ANRZ SH1E
THHDOEEIT—FL T 5,

LS 5FE. 6 FHOMEEHIL UL, MEBIO TFRICHMET 50T, TXNVT —%%EL ERD
B b, ZOHETCHRENTE ok, 2h s ORESBOBRIEICIIFERI 2 —4 v 2ok, Vv
FU—F —DERI—DDBRHIHIDOE §cm RD T, FEMRI 2 —A4 % Minimum Ionizing Particle
ELTERDL, BMHEROHT 16 MeV DT RNV F -2 TI1ITTH 5, £/ lmm Pb/ 5mm Scint.
Y = A—=F —HhTCHOPE IV F U —F —DOFIIHET T ANX —DIT T3 THE, Tz ek
fioT, AU —RXA—F —2RTHT LEERKE IO -,
fRIFR I3 EBRCB7- ADC Ofi%,. TRILVX—IXEZX 5L XOHPRKOZ L TH 5,
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Entries 9483
“Mean -~ 4735 e 200
LRMS 2209 ‘

100

300
200
100

300
200
100

| . l9°4 B

1000 ! § MR- oo e 300
: | 13.47 :

| | | | 200

S0 L o o S 1 100

O L ‘ | ‘ L 0

75 100 0 20 40 60 80
before changing HV for 6, 4th module after changing HV for 6, 4th module

FX VR BIED KD 1mm Pb) 5mm Scint. A Y — X —
B4 5 — ook diR B () &M (B) O XLE 575, B
X, ADC o fEIC R B AREE DT 7= b DT B,

EDORDNEFZRTHA TS,
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OEIT. 6 HOKAEED ADC DEDOEFHIMNRBIERKE DT i . X T ho 7 —T
HEL EHFTRNT — DD SBIERRE RD 72, L2t T2 OREAHIE. FDOTXLF -0
YK T EHIEL ZA TS,

BIEOREREZM 1TIORT., BIEFRHOHEITIR, 0 BV TH S,

1mm Pb/ 5mm Scint. 1Y — A —4% —
R OFS LANRES
(E—LEfS) | 430 MeV | 750 MeV | 1100 MeV
#1(#6) 0.1069 | 0.1356 (0.1386) | 0.1515
#4(#1) 0.1099 | 0.1393 (0.1356) | 0.1557
#5 (#4) 0.0982 | 0.1244 (0.1393) | 0.1391
# 6 (# 5) 0.0551 | 0.0698 (0.1244) | 0.0780
#3 0.0996 0.1263 0.1411
# 2 0.1172 0.1486 0.1660

% 5: lmm Pb/ 5mm Scint. 1Y — A—% —OWIE[EHOE. 2> ZWIE. REBDIEEZ AN
A BHIDfE,

3.2  0.5mm Pb/ 5mm Scint. . 40 em Scintillator AR Y — XA—& —DEKIE

0.5mm Pb/ 5mm Scint. . 40 em Scintillator A1) — XA—F —[ZEERHIT A Y — XA—F -0
Bl AP THIRNDT, 1mm Pb/ 5mm Scint. A1 Y — A—F — LU HEETKWIET 52 &3 T
RV, TS0 — A—F —DRIFICIE EGS I al—Y a9 OfRLEBRT -2
B4 b5z eicl 7z, BIEICE Tags N VH—0BERE FAV -, BRIEZ1T2 - B0 &M oflE T
WE—DNFe EGS VI a2l —v g v ofERy, 15, M16I1TRT.

ZTOhHE ., IX VT ATV -THRINEHFOTRXNVT -2, Aal—RA—F—THIEL 7=
B —2T 5 K DI, 0.5mm Pb/ 5mm Scint. £7213 40 em Scintillator AU — XA —F —& |
Ilmm Pb/ 5mm Scint. ARV — X —% —DEFTOWE T 2V X —IHIEDREE N 7=,

REXKA DD, QIBTZEINE—DHML EGS ¥ I al —Y gV OfERE O#E X 18, X 19
ISR, WEAHOMEITEE. 7IXH 5, M1TH5X 19 T 3FHOBF T RIVFE —DF —F OB THR
ERICR 5> TS, BRI, AFHRFTRINFE —WNEL R SITONTHFL T OLEFHEEE L IE
TRIEL =26k EXx 605, EPOFFEEL T, ADC . KEFHELE S OE S ADC 13E
TELAMOGELHIESRE2 HIT L2 M TELH, KTeVCsI H Y — X—% —DEIE (1% B) TIXIERRIE
HERATHRWOT, ADC REIESOMEMIIHRA TS,

9 Electron Gamma Shower
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0.5mm Pb/ 5mm Scint. A Y — X —%& —
REEROES BRIEFREL
(& =2k 6) || 430 MeV | 750 MeV | 1100 MeV
# 1 (0.5mmlead) | 0.0951 | 0.0922 | 0.0933
# 2 (0.5mmlead) | 0.1462 | 0.1418 | 0.1435
# 1 (lmmlead) 01078 | 0.1326 | 0.1499
#4( ) 01108 | 0.1362 | 0.1540
# 5 ( ) 0.0990 | 0.1217 | 0.1376
# 6 (Immlead) 0.0555 | 0.0683 | 0.0772
# 3 ( )
#2( )

Immlead

Immlead

0.1004 0.1235 0.1396
0.1181 0.1453 0.1642

1mmlead

Immlead

% 6: 0.5mm Pb/ 5mm Scint. 1Y — A — ¥ — OIE[RE O fE

40 cm Scintillator 711U — A — 4 —
B EEDOES LIRS
(B—LEFRPS) || 430 MeV | 750 MeV
#1 (Scint.block) | 0.1410 | 0.0701
# 2 (Scint.block) || 0.1479 | 0.0789
# 3 (Scint.block) | 0.1290 | 0.0682
# 4 (Scint.block) || 0.1380 | 0.1380
# 1 (lmmlead) 0.1053 0.1336
# 4 (lmmlead) 0.1083 0.1373
% 5 (Immlead) 0.0967 | 0.1227
# 6 (Lmmlead) 0.0572 | 0.0746
# 3 (Lmmlead) 0.0082 | 0.1245
# 2 (1mmlead) 0.1154 0.1465

£ 7. 40 em Scintillator H V) — X — % —OWIFROE
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3000 900 |-
2500 800
700 |-
2000 600 [
1500 0
400 |-
1000 300 -
200 [
500 g ;
100 |- : :
0 O % L ‘ | |
0 100 200 300 0 100 200 300
) MeV) ) (MeV)
0.5mmPb/5mmScint. 1 (EGS 0.5mmPb/5mmScint. 1 (DATA)
900 I N ID 12
r - Entries 45951
800 [ e 300 o et e
700 [ om0 b
T T :
g 200
I e e I
400 ; rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr 1S e ST
300 [ 100 b
200 :
100 oy T il SR i My, o
0 L L L L ‘ L L L L ‘ L L L L L L L 0 L L L L ‘ L L L L ‘ L L L ‘ L L L L
0 100 200 300 400 0 100 200 300 400

MeV)
0.5mmPb/5SmmScint. 2 (EGS

(MeV)
0.5mmPb/5SmmScint. 2 (DATA)

15: 600 MeV O AHHFITHT % 0.5mm Pb/ 5mm Scint. 1Y — A—=% =0 JEL RI)VF —
EEGS ¥Ial—YarvoERe o, ENEEOFT T, ENVIal —varofiE,
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0 50 100 150 0 50 100 150

(MeV) (MeV)
Scint.block 1 (DATA)

50 100 150

(MeV) (MeV)
Scint.block 2 (EGS) Scint.block 2 (DATA)

0 50 100 150

MeV)
Scint.block 3 (DATA)

204

0 50 100 150

(Mev) (MeV)
Scint.block 4 (EGS) Scint.block 4 (DATA)

16: 600 MeV D AFIHFAIHT B 40 em Scintillator 1) — A—% —o, HIET X IVE —2 EGS
YIal—YaroRe o, ENREEBOT—F T, ENVIal Y arofER,
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700
600
500
400
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200
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o

o LA AR RN LR RN RARRS LARR LARRRRRARN AR

200 400 600 800 1000
E-tag (MeV)

17: 1mm Pb/ 5mun Scint. 1Y — A—42 —DEIEDFER, #EI 2 F 77 & —THEL 7z
HFOTINVF —, I A Y — 2= F —THEL EHFOTINF—TH S,

900
800
700
600
500
400
300
200
100

E-cal (MeV

o

o AN LA AR RN RARAN RARAN AR RRARR RN AR

200 400 600 800 1000
E-tag (MeV)

X 18: 0.5mm Pb/ 5mmn Scint. 1Y — A—% —OEIEOFER, BEMIZ X 7 Hho v & —THlEL
TeHF- DT RIVEX — | fEfIH T ) — A= F —THEL ZNHFDTZINX—TH 5,

600

E-cal (MeV)

500

400

300

200

100

E-tag (MeV)
19: 40 cm Scintillator I Y — XA —4 —OBEORER, BENIZ X 7Aoo 7 —THEL 7206+
DIRIVFE — HlIh ) — A—F —THEL LHFDOZINFE—-TH 5,
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4 fENT

COETIE., FTIIL DIEATOFIIC ONTIBR,  veto H7 Y ¥ —DL TULMEDID FITOWT
ST L, ZoHe. FRERZROEHITOWTRR, BEAICHEBEERICOVWTEET S,

4.1 fRFTHZE

KRBT & DRRERIT, FREROIE Nipess « EAFNFOHE Ny« PHEFRIEEFORIERD
e pedde N .
Sk — _ineff

AR = Nai 1 .
THobshd, 2FEYV. Nieps+ Nay v 7 PDEDEHBI N TENE, FEELZFHETE S,

AFHF- OB TagE NV H—& EG N UH—DERENSRKD L, RREEROE Nipeps 13, %
FIGTH B0 OIRGE2HLL EERIIHL, IV —X—F—DL SWEUTOESEHE A 5.

FPPE AR ERORRIEAIER n 1ZBIL 2B onmE BN CEHE T 2 et s, PiEFHOS
HERT7VIUHHTT7 49 ML, ZTOFHE p 26 HHEFRDR L b m LA EFHIISh 2L K
05,

n=1- 3 P(u,n) 2)
n=0

Ihh RS OREMRL 25, P(u,n) D u @ Poisson A7 CEHAEDS n & 22 2R
Thb, FREFOMEREMFETELELZ e, PHIREBOH 0% LIV T AN Y =D 7
T 5y 2%, PHETRESABORBRELMET 52 LN TE 5,

4.2 E—L yeto hIV/E—DL EVEDRTE

SITCE ATITA DN CHVLE — L veto H TV Z—DL EWVHDOPD FITOWTHIAT 5,
S, = veto h ¥ ¥ —DOW5E% . HEEBRE TH LIEERFZOGFENTR -7, 22T, FE
TS H L O-FER L T VMERFESI I LIl e, S 2 TRERL EWEZ T, (RO o0& o FRE
WSRDELDOTH B,

LRI ATV I ICETFHASTDIT, Au Y — XA—=F IR > RERNBTE LR
b,
2. FEATICHER 2 FRZ TELRTREL R,

LIiZ20nTE, Flzid, SV —F —ohTRAEL LN FREFNEREZREIL ZBE2EXTH
Ly IOV = RA—=F—ITALT, EFNERTCTCELBEFVEF A ¥ —2IEB5T, 20k
IRBRIIHL, 2 THAY —RA—F —DIRXLF —DHIEMED 1 MeV AT THLERIIERER
CLTREINZITNIE RS 0N,

WE, BE—Loveto hHI v F— E+ 2Pl 5T, L EVEORD FE2 AT S, X201 E+ Y
vH—d ADC ik Ry, K211, FLBES E+ hvv ¥ —d ADC O ERfE%Z 1 ADC count %
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105

104F
10°F
102E
10 E
e e e e e e S S e e e S St St St e S
0 10 20 30 40 50
(ADC counts)

Energy distribution of E+ counter

X 20: E+ AT —DIZRXNVFE —5HFF

5 40 ADC counts £ TEA /=D Mistag EROENEG L, E+IONTEH v @il =EROKEE
ATz, Mistag BRLIX, IX T ATV Z =N oD, AV —RA—=F = IHFBA->TI R
Mol IBRBEROZLTHEL, 22T, ) —A—F —DRETRVF -1 1 MeV LA FOESR
% Mistag FRE L /2, 2 ZTRL TS DIE lmm Pb/ 5mm Scint. A1) — XA—% —T, &L —
LDIZRNVE =3 750 MeV TOEBRTHOT —FThH5L, 1.. 2. DFhOFREVEERALL, ZIT
3L FWMEDY 5 ADC counts H7= U 5 Mistag FROEFEVRUC LN > TWEDT, E+ Ay ¥ —
DEER L UM 5 ADC counts & L 7=,

FIL 2 & 2IEDDE — I veto HT YV & —IIRHL THiTRw., $-3BEOEFE — LT 2L E —IZ
ML TCENZTNEERL EOERHID 2,

E—Aveto DNy hENIA DL, EDL6WBINIHER 2BV REINLG»E R ERE &R
8. 9. K10ITRT. BEF 01D LATTHS, 77V TV HIVN UH =D RLEEMN S, R AW
e —Ih veto AV H—DL SWMET, ATICHER SERITERICRESN TRV E WD Z 228D
b, E+ H v Z—NEFE—-LDIZRXIVE —NEWIEEY EG b UH—DFERIIHL TELZINT
WEDIE, BOIZRINAX —DRFFY, SV —DP TCEFNERLZRBI LTINS TH DS,
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|
0 5 10 15 20 25 30 35 40
Threshold for E+ (ADC counts)

L ‘ (\) L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L
0 5 10 15 20 25 30 35 40
Threshold for E+ (ADC counts)

21: Mistag FROENEGLE — L veto ( B+ ) Z@#EL 2EROH
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430 MeV Run
veto AUV & — || veto DAy MT X VEBENEKLEIE
DOFESHE Tag% ‘ EG ‘ Accidental
HU 0.995 | 0.996 0.995
HD 0.990 | 0.988 0.990
E+ 1.000 | 0.947 1.000
MU 0.981 | 0.952 0.984
MD 0.995 | 0.972 0.996
AU1 0.985 | 0.926 0.998
AU2 0.995 | 0.943 0.999
AU3 0.982 | 0.894 0.997
AU4 0.992 | 0.924 0.998
AD1 0.996 | 0.994 0.996
AD2 0.993 | 0.989 0.995
AD3 0.995 | 0.989 0.996
AD4 0.992 | 0.983 0.995

# 8 BFE —LDT X)X —N% 430 MeV OBED, B —A veto DHw MT LY, EENELEE, 7
NZND veto h7v F—1RF %y MCHWEROBETHS, BEF 01X UTTH S,
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750 MeV Run
veto AUV & — || veto DAy MT X VEBENEKLEIE
DOFESHE Tag% ‘ EG ‘ Accidental
HU 0.988 | 0.988 0.988
HD 0.976 | 0.974 0.976
E+ 1.000 | 0.821 1.000
MU 0.988 | 0.975 0.999
MD 0.998 | 0.980 1.000
AU1 0.997 | 0.987 0.998
AU2 0.998 | 0.995 0.999
AU3 0.996 | 0.983 0.998
AU4 0.995 | 0.988 0.996
AD1 0.994 | 0.993 0.994
AD2 0.986 | 0.985 0.990
AD3 0.989 | 0.987 0.990
AD4 0.987 | 0.985 0.989

#£9: BEFE LD XX =D 750 MeV OBED, B —A veto DAy M LY, EENELEE, 7
NZND veto h7v F—1RF %y MCHWEROBETHS, BEF 01X UTTH S,
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1100 MeV Run
veto AUV & — || veto DAy MT X VEBENEKLEIE
DOFESHE Tag% ‘ EG ‘ Accidental
HU 0.995 | 0.993 0.993
HD 0.985 | 0.980 0.981
E+ 1.000 | 0.608 1.000
MU 0.988 | 0.981 0.999
MD 0.997 | 0.985 0.999
AU1 0.997 | 0.988 0.997
AU2 0.996 | 0.994 0.996
AU3 0.997 | 0.988 0.998
AU4 0.991 | 0.987 0.992
AD1 0.997 | 0.997 0.995
AD2 0.990 | 0.993 0.992
AD3 0.994 | 0.994 0.993
AD4 0.991 | 0.993 0.992

#£10: EFE —LDOTR)IVF =A% 1100 MeV OB, B —Lh veto DAy M LY, EE0ELHS.
ZFNTND veto h v Z =R hy MTHWEBOERTH S, BET 01D UTTHS.,
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4.3 PHEFDEG

ZOETH., PHEFRESOREERE . T PHEFOEFTORBOENE BT, PHETO&E) D
T ZHHT 5.

4.3.1 BERIERIC & B MEF0RBISM

NeF e HEFEZHRIT L 0Ic, BEERIIBDRFRTCH S, PHEFEATPEL EBH T RIVY —%
Feole, HETELHFITHA, 939 MeV DHEZFOHMETOESEBINR VBN STHS, 2k
ZIE. 10 MeV DOEBTXNF — 2RO O®E ST, BEPTONED 14 % L Mewv, ZDFEC
L0, AU = RXA—=F =05 20 em BN T2 HEFREERCERE T 5 £ T, F e T L TR nsec
DRFEZEVNAEL 5, ZORBEZFIAL T HFVREHIIIh =ERETREREL T VRS,

22 3P HEFRHIERD TDC P OH5HTH 5., HFDIEHH 0 nsec 1IIHK S & 1T, FHIL T 5,
8 nsec MTTICHHEFDILMNRA 5, TDC FAEDFRIZNFDILE FHEFDOILDBRDL > THEH72Y
D, 4nsec &L 7z, EFRIZ. X 22 % Double Gaussian T7 4v b L7z & &, FMEN S 30 B T
L& LT 30nsec &L 7z,

L7257,

4 nsec < TDC(Neutron Detector) < 25 nsec

DM E W TERE, PHEFEL 72,

4.3.2 I RINF—IERIC & D HEF0RYIZRME

TRVE —FERIC L 50T & PEF ORI, PHFRIEEED S DEFOEOECEFIHT S,

VUFV—F —EHOLEBRTIE, RFDEIER T OEIEIC L V9T Rl Z Dot oiRgic
RABHCHTHE SV F L - av e L THIEL Tnb, 2ovrFL—vayicdd, phigshk
SFNRELEEREBICY ¥ % fast component & KT BE L. B REREEBICK 5 slow component
ERENLES MBS, ZL T, slow component DEEIIFIERTD dE/dx BAKREWNIE L7
% [4l.

X 231K F & FEFOEFORVERT, ot Pl TIE. FHEF DI slow component A3 <
20, BT BEFBIIREVERVHICBESI L ORFICR S, 22T, 0. PHFREZED ADC
D — b DIE% 80 nsec (narrow) & 240 nsec (wide) O, 2FEfEEZ ARL 7=, EBOE BT — MW
¥ 5 TH 56 40 nsec ESE T AN, Zhik, ADC(narrow) D7 — KN LDV — RV =%
V=% = — N2 E280, V- NORIVREETH N6 TH S,

HHlo#EZ X 241CL O Y, KFePEFORTOROENNS. 27D ADC O A7 v MO
RO HT L B, LIhSo T PHET-L BT 2 BT 51213 ADC(narrow) & ADC(wide) Off®

h TDC &% Time to Digital Converter OB T, FRffE#RE REZDDEYV 2 -V TH 5,
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TDC ditribution for Neutron detector

22: PEFRRHIERD TDC 4546

HEFANT L, 2513 1mm Pb/ 5mm Scint. 1Y — A—% —CEFT X)X —7A% 750 MeV T
DEEBTD, hPHEFHRHEEED ADC(narrow) £ ADC(wide) Z7y hL7ZbDTH 5, K25 T24K
RABEMRD>H, LOBEBMRBNTFICLE VD, TOESHHEFICLEZbDOTHE, 20T ay hh»
5 &0 L HFehEFESHIT 5701, SEITHFIERE CH 5 KRKFOZHFNEZLRL 7= AUN [6]
WO fEERMF ST,

¥9. ADC(narrow) ICASEBENOKE I L ADC(wide) ICASEBORE I 2 ZhZTh=AFTE
L. T4 AT VIX—=F—DIA LT 53— 7D g HERL /= ¢, ADC(narrow) & ADC(wide)
DHRE

ADC(narrow) = a + bADC(wide) + c\/ADC (wide) — dADC (wide)* + eADC(wide)% 3)

VIO 4y b TS5, a. b, c. d. eld7 4y hOBONRT A—-F—-THLH, ZD
7 4y M EHEET 2 HATHL TERENLTRY, B S E» S P T ol E Tofte o E
THEEDOEZBUELL 725 DH AUN L WOHETH S, AUN DY LISV EhMES. 0 1ciEne
EFINF e R D DB Eh T3,

EEALLTF—TEE, TAAT VIR I ICABBEEORE I L ST, FARAZYIR—F—DPOHBEFOIAIVY
BINLHRTH B,
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Output by photons Output by neutrons

7

23: PHEF-LNTFOFEZOROEN

2612 1mm Pb/ 5mm Scint. 1Y — A—F —DEERT, EFE —LDOIT X)X - 750 MeV O
Bo EG N UH—DFERD AUN O5HEZRT., 0. fhEICKFOERNSAHAL . 1. FhaichEEfo
BRODHEVRA L. PHFEZERTLEM4LL T AUN O FR%E. Z20L¥kb 5 045 . LR%Z
Double Gaussian T7 4w b L 7zBic, RHEFOILOHFMEPSR 3 o BEN- S TH 5 2.5 IThkD /=,

TRV —ERICLLEMG2L T

0.45 < AUN < 25

il T EREPAVNTILERE L I,

271 1mm Pb/ 5mm Scint. 1Y — A—F —DHEERT, BEFE —LDIZ )T —A 750 MeV D
EBTOREERE T XX — B ( AUN) OoFfTH 5, HoTEETh L ERE T L L Gt
WL 7=,
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P35 DA

2O — MR EFRIES» 6 DfEFZ AN S

40 nsec 40 nsec

{

ADC Narrow gate

ADC Wide gate

ADC Narrow gate
ADC Narrow gate

\
1
/
N v

ADC Wide gate ADC Wide gate

ADC(narrow) = ADC(wide) D & & ADC(narrow) < ADC(wide) D & &

|

EBIERT [EBIE T

24: PPEA- 22 Y 2 SR
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AUN ditribution for Neutron detector

25: EG N UH—DFERIINT L, PHEFHRES

? ADC(narrow) & ADC(wide) D57 26: BEG h VAN —OBERICKTZ. AUN 05
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TDC vs AUN

27: FEFRRHEED AUN & TDC D45, FHOPICEETNLERE hEFIHAERE L 1,
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4.4 ARREOHH

FRERZHET 51013, 2FROH. FEEROY. PHFRESZOBREMNRO=22"b > Tk
Fdv, ZoETE. T ABENFHOBA L ZHHL . RIBRIGERZ L 2EROEDH 23
Y5, Tobl. TORPLZHCTREEROK. PHEFOREMNEROREL Y HE2HAT 5.

4.4.1 AFH(FOHOBAH

ERTHELIENTESL, TagE N UN—DOFEZFHL EG NV H—OFERKE AT, AT
OREFNETL, b6 U —OFERIITHL TH. 428D veto hV v ¥ — DM Z L I-ER%
BATD, Tagh b UH—F, EREUCT VA —VEEE T b2 Ay, EG b UN—ITxt
LTCIT VAT = ENTHRODT, TOEFHEHA L. TOZODHKDOEFD . AT DO
5,

SEDOEERTOL AT OHEFR11ITRT,

4.4.2 RBERIEERIL LEROHG]

Yo E R L a2 b ® RO HERIE, 21 FETLHHAL LI T2H 5, —20PhF2ha
Y= RX—=F —=ITETZXNF=DIPNINZ L, b —2Fhal) — A—F =25 BT & 7038
INLZLThHsb,

TP, Y —RA—F —IETZINF DUNENE WS RERETOIC, EG VT —DER
Zfiolz, EG NUN =12k, BRGHEEEREZEI L7228, ha)—A—F =L T x V¥ —
WINSWEGRN EG M UH—DL SWERZBATITRS > L Su[fg2H %, 22T, AU —RA—
B =T TRV X — Ecal WAHNFD TRV X — Etag DFEHLATTH S L 0 H &M

Ecal/Etag < 0.5 4)

EVHIEHEDOT I, ULOFHCERMEEFRAZEZ L ZERIIBRETE S,

PRI SN 5 2 WO, 4.2 O T 0BG VTR 72,

I61, PHEFOEN DR LY ORISR TS 2w O &Mt E DT, Zhik, 77V F v
VB RERP, 1 PREITONERT, PHEFREESEN—DL DKL S eERERET 20T
H5, TOFETIE. ERISOBIT =2 R T HEFPFHI SN EERORESN EAY. ToRhRITH
IELU RO AL > CHRIIET 5 2 8B TE 5 (4.4.4 ).

X 28 I+ E-cal 2% 1 MeV AT OERT, HlET%2 —2RTHHIL -FERo, piET#HEE$0 TDC
DITH L. 4.5 H TR OZKM: (4 < TDC(nsec) < 25 ) DFEEIC, T L B H
W& ROHFETFOILRRA S, LAL ., PHEFPHE TN TOEROSHICHANTESTHS, 2
DI LIFPEFE =T BHIL 2ERNT VT U INRBEREENSE L EATHSEI L2 RLTH
%, BYE—LDZRIVFE = 430 MeV OF —Z 20 TUE, MRS ERI L 2ERLZ I BRES
NTWa, LML, AT 7T VA NVBRERERVHERIRET 52 28 TCE, BR2IIPOET
E—LADTRXNFE — DR HET LI L 2ERL T, TRTCOEFTRNNF —DERT, BEIL =
HFER HUA L OB & TRITEZ 1T D5 Z 2L 72,
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‘ WFT RE — H 2 AFHGTFR

430 MeV Run 1mm Pb/ 5mm Scint. 0.5mm Pb/ 5mm Scint. 40 em Scintillator
53.95 - 91.47 9230584 8273259 2649459

91.47 - 128.99 5175661 4782703 1519414
128.99 - 166.55 3500127 3323801 1068954
166.51 - 204.03 2603234 2511191 825060
204.03 - 241.55 2065630 1987476 658531
241.55 - 279.07 1688782 1662326 546999
279.07 - 316.59 1417145 1382320 464970
750 MeV Run 1mm Pb/ 5mm Scint. 0.5mm Pb/ 5mm Scint. scintblock
333.23 - 370.75 16965924 15383625 8294222
370.75 - 408.27 14374248 13167423 7123698
408.27 - 445.79 12481152 11406213 6204083
445.79 - 438.31 11341663 10510977 5708814
483.31 - 520.83 10417992 9655731 5318822
520.83 - 558.35 9698218 8850958 4858345
558.35 - 595.87 8989505 8159124 4519858
595.87 - 633.39 8030392 7316545 4043255
1100 MeV Run 1mm Pb/ 5mm Scint. 0.5mm Pb/ 5mm Scint.
679.73 - 717.25 18955552 6418643
717.25 - 754.77 17316372 5938710
754.77 - 792.29 15857077 5454554
792.29 - 829.81 15146905 5183911
829.81 - 867.33 14552230 5020138
867.33 - 904.85 13969478 4789908
904.85 - 942.37 13194737 4494997
942.37 - 979.89 12073433 4099094

& 11: £ AHNTFHL

0.5mm Pb/ 5mm Scint. .

Punch Though RO % 5|\ I{ETH 5,

45

40 ¢m Scintillator Ha V) — A—% — DAl
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28: HEFE —DORIFEREIL 72FERD TDC 54F., £ EIF 045 < AUN <25 Wi oy e T
ffEF-% —DLA EEHIL 72FR, R O=213hHF2 —o L PEHEIL 2> ER, ThThoEF
E— AL RXNVE —DF — &,

PEDOSFMITH & W, 44381, 444 BOBTE2AT R 5Tz, B HBIT K02 20T
BL,

1. EG NV NT—DERTH S,
2. Ecal/Etag < 0.5 TbH 5.
3. MEFE AR e b oL EEHIT 5,

4.4.3 TREZROBORFELY

ZO/NEITIE, RIS TOREEROY O REL U HE2HHAT 5.

LSEDOFNTT, EEOEBRTHEAT IO L2 EX T, HFREBO SFBHEOL S WEICKL TR
BRERDLZ LITL 7z, LEWMEIZ 1MeV., 3MeV. 5MeV. 10MeV. 30MeV TH5, 4.4.2
HORMZ WL 2BREED, ) — A—F —DHIELZX)IVF — E-cal DNA%k DL >/, DAl
BEFIINF - LI, TNZTNIN\DDOHFDT IV F —FEEIC XY > TE- 72, 2906 361
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DNAEERT., BE-cal MEWE A THHAMHEATHEDIE, 4 ( Ecal/Etag < 0.5) OFGEOHNT
»H5,

INEDOHHDOL SVMELUATOERK X EHEHA 52T, FREEROK Lk, £/, EFT 3V
X —0% 750 MeV OFEERT. AFHNFDTFIVE =1 400 MeV H72V WS TFT, o7V rhnal—
A—=H =D E-cal DNAIT_DOE—IMWMRZA LM, TRV TUL61HITER S,

HF- DT RIVE =M 16.43 MeV 75 53.95 MeV OFEEOT —#1X EG OL EWVED 56D &Y
kY, BREHEFERHZEILELVDO VTV S TETCVLELEZOLNLDT, ThlARIIFEDRNVE
il 7=,
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X 37: p & E-cal DL EWMEOFHES (EWAFHF DT x)VF —4% 333 MeV < E—tag < 371 MeV .
EMNAFHF DT RIVE —h% 680 MeV < E—tag < 717 DF — %)
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S | N—\ I BRI
0 2 4 6 8
Number of Neutrons
333.23-E_tag-408.27
= D 11003
B Entries 270
= Mean 2052
B RMS 02217
- C/ndi 0.0000E+00/ 0
P1 02245E+05 £ 0.2160E+05
= P2 01639 £ 0.8299E-01
= LN
0 2 4 6 8

Number of Neutrons

483.31-E_tag-558.35

44: 430 MeV Run .
Poisson AT 7 4w F L T 5,

B 1D 10001
3 B Entries 93
10° Mean 2.097
= RMS 0.2957
= x*/ndf 0.0000E+00/ 0
B P1 2241. + 2180.
2 B P2 0.3216 + 0.1738
10 “| \
0 f Ny
:‘ L L ‘ L L ‘ L L L ‘ L Ll ‘ L L
0 2 4 6 8

Number of Neutrons

53.95-E_tag-316.59

ID 11002

Entries 324

Mean 2.043

RMS 0.2180

Z/ndf 04088 / 1

P1 0.4851E+05 + 0.4263E+05
\ P2 0.1202 + 0.5471E-01
‘ L1 N Ll ‘ L Ll ‘ L L
2 4 6 8

Number of Neutrons

408.27-E_tag-483.31

ID 11004

Entries 207

Mean 2.058

RMS 0.2535

X°/ndf 03588 / 1

Pl 0.1787E+05 + 0.1966E+05
\ P2 0.1604 &+ 0.9248E-01
‘ Ll ( Ll ‘ Ll ‘ Ll

0 2 4 6 8

Number of Neutrons

558.35-E_tag-633.39

750 MeV T®D 40 ¢cm Scintillator Y — A—% — O AR 551,
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Mean of Poisson dist.

Mean of Poisson dist.

14

: O 1MeV threshold
12 [ EJ3MeVthreshold I
- A 5MeV threshald
1 410 MeV threshold
#35 30 M‘eV threshold
0.8
0.6
0.4
0.2
0 100 200 300 400 500 600 700 800 900 1000
E-tag(MeV)

45: 1mm Pb/ 5mm Scint. H2Y) — A—F —DL EWMEIKT L p OZ{t. AT DT RI)VF —
7% 300 MeV AT CIETARTD E-cal DL TWMEICHL . AEHFOTINE —ITHET 5 BETRS
nNTns p 2N,

14 [ O IMeVthreshold
- [J 3 MeV threshold :
12 [ A--5MeV threshold e o e e
- Q 10 MeV threshold 3 3 3 3
1 %30 MeV threshold
06 |
0 [l ot + ffffffffffffffffffff g i fffffffffffffff s
02 :\ Ll ‘ L ‘ Ll ‘ Ll ‘ I I ‘ L %ﬁl ‘ Ll ‘ Ll ‘ Ll ‘ |
0 100 200 300 400 500 600 700 800 900 1000

E-tag (MeV)
46: 0.5mm Pb/ 5mm Scint. 1AV — XA—F —DL SVHEICKT S p 0%, AFHEF oI 2

F—0% 300 MeV AT CIETRTD E-cal DL EWEICKHL . AFHKFOTRINF - e T 5EET
RENTWS p 2V,
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4.5 BRERIIOWT
COHTIE. SETCOMFTTHRETETCORNERBEROAZ S RED S,

4.5.1  Punch Though \[X & 2ERER ( 0.5mm Pb/ 5mm Scint. . 40 cm Scintillator )

Z OB RERIT 0.5mm Pb/ 5mm Scint. . 40 em Scintillator AT Y — XA — 5 —DEERT, KD
Thoonfmy—RX—%—% Punch Though ERTEYV KT 7. 5L AD 1lmm Pb/ 5mm Scint.
HEY = A=F —THBRIECEZRIL b0 THL, EARZH47TIIL DT, ZOERFROLII.
1lmm Pb/ 5mm Scint. 1Y — XA—4 —DEEROT — 206 REL LI LN TE 5,

Punch through ~ Photonuclear int. in rear detector
front detector ~ with no energy deposition
>, 4

0.5mmPb/5SmmScint

40 cm Scint.block ImmPb/5SmmScint,

47: Punch Though ®% %5 1mm Pb/ 5mm Scint. AU — XA—& — DR THERISE S
L 7=%E4

0.5mm Pb/ 5mm Scint. . 40 cm Scintillator DSEERT veto o > ¥ —& L CD 1mm Pb/ 5mm Scint.
HAY—R—=F—DL EMEE 1 MeV ThH 5B, ZIT. ZOERFROHE Npg. & T 5 LKROAN
A RVA=
NB.g. = Npunch X Rnodep (5)

ZZC. Ruodep V& 1lmm Pb/ 5mm Scint. 1Y — A—4 —DOEERT, k7% 2 @A EFHAUL
Mo, ARY = A—5—iT 1 MeV UATFOTRIVE —L &SR > LEROLEZHITHT 5 E4.
Npunck V& 0.5mm Pb/ 5mm Scint. . 40 cm Scintillator % Punch Though L =E5¥ %2 H 507,
Punch Though DEZDOFEME 0.5mm Pb/ 5mm Scint. . 40 em Scintillator 1Y — XA—4% —T 1
MeV AEDZXNF =2 B IR S EBERITANTCTH S,

ERRDT — 2D EEFEL 2 Npg. DfEE . HBRIGEZE I L 22 0D FE2FRL 1R D E-cal 2% 1
MeV AFOFELEZ K 12ITRT, Tho6OBERFROKRI SFERTESLVDOT, REROFTEOK
I, IS OBEREROKEZFIKZITT 5,
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| kFT ¥ -

H 0.5mm Pb/ 5mm Scint. ‘ 40 cm Scintillator

430 MeV Run BRER T —4 HTRER | 74
53.95 - 91.47 5.43 25 10.8 8
91.47 - 128.99 1.43 7 3.29 3

128.99 - 166.55 1.13 3 3.19 0

166.51 - 204.03 0.45 3 1.39 1

204.03 - 241.55 0.53 1 1.68 0

241.55 - 279.07 0.42 3 1.37 1

279.07 - 316.59 0. 3 0. 1
750 MeV Run || HHRER T—4 BERER | T4

333.23 - 370.75 1.23 14 5.40 7

370.75 - 408.27 0.73 5 4.05 4

408.27 - 445.79 0.16 4 0.89 2

445.79 - 438.31 0.31 2 1.80 1

483.31 - 520.83 0.16 1 0.90 0

520.83 - 558.35 0. 3 0. 1

558.35 - 595.87 0.08 1 0.45 0

595.87 - 633.39 0.35 2 1.78 0

1100 MeV Run SRER T =4

679.73 - 717.25 0.060 1

717.25 - 754.77 0.026 2

754.77 - 792.29 0. 0

792.29 - 829.81 0.079 0

829.81 - 867.33 0.027 0

867.33 - 904.85 0. 1

904.85 - 942.37 0. 0

942.37 - 979.89 0. 1

% 12: 1mm Pb/ 5mm Scint. THHRIEE B L L EREROBO REL V., 7 —23dEFoz
TOUEERL B0, Ja Y — A—F7 —DRETXVX -5 1 MeV AT OEZHL
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4.5.2 PHEFOHFIRGEIHETHTFOK

PRI SR O I F OFIBISRM 045 < AUN < 2.5, 4 < TDC(nsec) < 25 i/ T HTFOHER
e AL -7, 3L wIc, PEFHRAEED TDC FEOBERNPO A>T 2ERER (K48 D A),
OEHPHEFREEED AUN RAEOBERPHIFV - TL 2HRER (M48 D B)IT21WT, RfEL 5,

Leakage’'B’
TDC X
| Neutron requirement box.
I
I
I
|
I
h:[
} [ Neutrons
=]
I
| ] TF— Leakage’A’
g
| Photons AUN

48: FHEF-DOHIBISEA D FITIT NV 5 TL B0+

TDC REGEDFEAMNSEV>TL EHFOBDORFEE Y. (M48 D A ) X491%, 150 AUN
DFM (045 < AUN < 25) 2R RoPEF#itERo TDC 57 CH 5. 0 nsec [TLDOERHN
F. 10 nsec fHEDERVBFHHICELLbDTH S,

Z D534 % Double Gaussian T7 4w b T5ZLICL > TRBEY SER, YOoBEFE—LTZ XV
XF—COXRTFOILOERERZE 0 1% 1 nsec BETH -7, £/, KT OO HFMETIFIE 0 nsec 1TH
5, LD, 2RI 572900 TDC & (4 < TDC(nsec) < 25 ) DFEEICH 5FERD 5
b, HFo LD 5EETRI1BDEIIRD,

[ EFE—LOTILF— (MeV) [ BL > TLBRTFOROEE |

430 2.3 x 10°°
750 1.0 x 10~5
1100 28 x 1075

% 13: PHEFOHIBIEMD AUN &4 (K48 @ B ) 7 & hiEF-OHIBISHIC A TL BH4F 0RO E A,
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160 | 1200 |-
10 ¢ 1000 [
120 [ I
F 800
100 [ r
80 600 |
6ot 400 |
40 £ N
20 [ 200 E J
0 - W L L L L O L L L L L
-20 0 20 40 -20 0 20 40
TDC (nsec) TDC (nsec)
TDC distribution for Neutron detector (430 MeV) TDC distribution for Neutron detector (750 MeV)
1800 £E | Enni es 56284
1600 F s S5
o W/ndi 3004 ] 144
1400 F » e Gieear
F o o
1200 ~ oz ”
1000 F ] m 27 oo
800 f
o0 [ VoA
F v \ﬁ\
400
200 : J] \L\ﬁ“\tﬁ'\'wﬁ
0 E i L L L h
-20 0 20 40

TDC (nsec)
TDC distribution for Neutron detector (1100 MeV)

49: 0.45 < AUN < 2.5 Z{fil= TEROPHFHRIEEED TDC 54F, EFE — LD RILF =M 430
MeV . 750 MeV . 1100 MeV @&, Double Gaussian T7 4v L TBY ., BENETHIINTF. F
HFocwL <2hEh (P1, P4 : Const ). ( P2, P5: Mean ). ( P3, P6: Sigma ) TH 5,

AUN FEDFRAMNO IV > T BHAFOBDORKEL Y (M48D B) X501, HE++H5lo TDC

G (4 <TDC(nsec) < 25 ) ZFRL IR0 EFRHERD AUN %2 L ® 7§, AUN OfED 0. fhk
WIHFoIAS, 1 HEICHEFOINRA S,

TDC &E-DOFEF? 6 Ao T 5HTF 0% RFEY - KL FU & 51T Double Gaussian T7 4w b
T5HZLT. AUN FOBERNPS A>T AT OHE RFEL >/, LOBTFTRVF—-THHTD
IHDOFHERZE o 13 ~ 02 BETH S, AUN KM (045 < AUN < 2.5) OfEEICH 2FERD D B, K
TN ED LEEEFHEL ERNER14TH S,

PAEDEZNS . FHEFICRIEZ SN LNFOEEIE ~ 1072 T, IEFEITNIVOTERTES,
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160 F z = 1000 5
F e - [ [
E " boed r bt yoee
140 b N v yo
r /i 2519 1 163 XAk 130z ) 268
E & ome  1ms| 800 BN JEI——
120 - P2 1049+  06724E-02
F 5 Ui : et aeees
n P 1161+ 2612 P 77834 6844
: ot e
100 ¢ S| mi oseme| 600 o I e e
8 | l k
60 F 400
w0 F L \
i J ) : ,J/
0 L L L L L L L i L 0 L L L L L L sonkl L L

2 0 2 4 2 0 2 4
AUN AUN
AUN with TDC condition (430 MeV) AUN with TDC condition (750 MeV)
900 F e v
800 gulh G
- X/ o 1807. 287
F H 6+ s
700 5 oo
600 - 2 739.2 + 6.207
F e Tooos o o
: I e
500 F
w | hA
a0 f I ’f B‘
200 | 1\
100 £ &
)N

-2

o

2 4

AUN
AUN with TDC condition (1100 MeV)

50: % 4 < TDC(nsec) < 25 {ilz TEROTHFHRHEZD AUN fi, BFE —LDOTRNLE =%
430 MeV . 750 MeV ., 1100 MeV @& . Double Gaussian T7 4v b L TEY, HEALHIT N
PO ITHL TENZEN (P, P4: Const ). (P2, P5: Mean ). ( P3, P6: Sigma ) TH 5,

[ EFE—LOZFILF — (MeV) [ BL > T 2RTFORDER |

430 1.0 x 1073
750 2.2 x 1073
1100 1.5 x 10~3

% 14: PHEF-OHRIZMAD TDC &4 (K48 @ B ) 26 A OHIBIEZMHIT A - T L BHF 0 OE A,
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4.5.3 FEEBICIZTERER

BXUT NIV H—ICEFI A DITHTF BN 57z, 2F Y Mistag BRDO N UH =230 5
T2BRC, BRAFEHMRI 2 — A U VP EFREEHC A S TE TR E R I L 2FHR L RbUoh 7k
B2 eWBHbD, ZOXIRERRE LHEREL AL 5,

1 2 ffHoHEFRRiEER % B2 6 BB O MmN 6500 cm? TH 5, FEMRI 2 —F iE. 1 8D
720 100 em? 720 1 HOEETHE->TE TS, L >T, #9965 Hz TFHEMI = —F4 2
FRESICIIV S TETNEZ 8IS, —F. MUHT—D 5 b Mistag DEIEIE ~1/100 TH S,
7=, FADVRRIEL T=h oIS, iR o TDC DIEIE 20 nsec BETH 5,

L7 T, FHMRI 2 —A A% Mistag DN YN —DF A I 2 7 CHETRREEICA BRI,

1
20x10_9(sec)x65(Hz)xm =1.3x10"8 (6)

b, 51T, AT OL EohMFEEHIT S 2 L 2 BERL T0BE 2 L, RSB OBHRIER,
ENS, AUN OFMGE23T e, 28252, RO 2 RABRERCFHEMRI 2 — A VI L ERE
SINREL > TL BHEIBITEBITNE LD,

AR E DL L TOLRERIT ~10 0 20T, FHMRI 2 —F UPIERERLL UIvn-TL 5
ek, EETED,
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5 B&ER

4.1 BiCHHAL 2 HET, M29 056K 36 2 VT ARREROB LA . X380 565X 44 TR
ep XK2EZHNWT np 202k, ThEDfie. £11 LR 12 DEEZ > TREEREZETL /=,
Ilmm Pb/ 5mm Scint. 1Y — XA—% —& 0.5mm Pb/ 5mm Scint. 1Y — A—F —DFEREZ X 51
IZ. 40 ecm Scintillator 1) — A—4% —DFEREZK 52 1R T, An Y —RXA—F —DHlELRILVF —
E-cal DL EVWMEE LT 1MeV., 3MeV., 5MeV. 10 MeV . 30 MeV @ 5ffAZFREL /=, E-cal
DL EMEUTIRERN N o722 25, L FADBEREIC R S22 25120 UL, 90 % C.L.
To _FRRE% REITRL TV 5,
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Inefficiency Inefficiency

I nefficiency

10" 10~
F > F
g &) g
af & -4ié”
10 o R S 10 Ehiysis
— "6 —
S5F : sE
10 PR . Z 010 A R
- ? . s - s | LA
6 4 : -6} : ; :
LR o T
10-7:\ :\\\i\ﬁ)\iy\\\ 10-7?\J\LA
0 600 800 1000 0 200 400 600 800 1000
Threshold=1 (MeV) E-tag(MeV) Threshold = 3 (MeV) E-tag(MeV)
107 3
N AV e
-4 1 - : :
10 b fue o S oot MTAMas,
sl ; T 1 ag 4 f
- S5 : | |
W ey =10 b ; S S
6l | 6f | 0
0 F ?ﬁﬁ 10 i | | T """"
10-7: :P\\ ll -7:\ L L ‘ L L L ‘ L L ‘ L L L ‘ L L L
0 200 400 600 800 1000 0 200 400 600 800 1000
Threshold=5 (MeV) E-tag(MeV) Threshold = 10 (MeV) E-tag(MeV)
-3 : : ;
10 B4 VGRS e
G,
10"‘?A ,,,,,,,,,,,,, QA O 1mmPh/SmmScint. calorimeter
g s
10 5;7 77777777777777777777777777 39‘%0% ) A 0.5mmPb/SmmScint. calorimeter
5 N A 4
10 L L L ‘ L L L ‘ L L L ‘ L L ‘ L L

51: onefive 1TV — XA —% —

o

200 400 600 800 1000
Threshold = 30 (MeV) E-tag(MeV)

0.5mm Pb/ 5mm Scint. Y — A —F —DHEIGIT & 5 Rk

£, HMT 1mm Pb/ 5mm Scint. 1Y — XA—4 —DRRER, BO=MA1E 0.5mm Pb/ 5mm Scint.
ey — A= —ORERELRT,
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I nefficiency I nefficiency

I nefficiency

10

I nefficiency

10 E

10

Threshold =1 (MeV) E-tag(MeV) Threshold =3 (MeV) E-tag(MeV)

I nefficiency

0 200 00 600 0 200 00 600
Threshold =5 (MeV) E-tag(MeV) Threshold =10 (MeV) E-tag(MeV)

10

10 B L L ‘ L
0 200 400 600
Threshold = 30 (MeV) E-tag(MeV)

52: 40 em Scintillator 1V — XA —F — DORELIGIT & 5 RREEE
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6 =

ZDETIE, AFNFDOTRIVE =AY 400 MeV H1Z VATV > TV T Hal) — XA—F—dD E-cal
BDFICRALZ DO -7 DEWREZZ 5, IRIZ 40 em Scintillator 1) — A — & — DO RBEROHIE
FERICOWTEZEL . J{H&RIC 40 em Scintillator 1Y) — A—F —DORFEROHMIERRLZ ST T,
VTR = A= 5 - DRRBEROWPEFRERICOVWTEET 5,

6.1 HYrIFVrAnY) —A—8—0 E-cal DRFHICRABLICDNT

E-cal

53: oSy —RXA—&F—d E-cal O5MAICENS - >DIlA 2 B

H53DEIY TV hal) — =% —d E-cal DRI, 20— 708N 5, Zhif,
40 em Scintillator H 1Y) — A—% —®D E-cal DTN T RO T, IO F TR - R
MERTHLLEZT-,

OHRIIRD L DR BDTH S,

ADE—=7 (0~ 30 MeV ) IE HFeFHFL MBS S RIS L5 b D
B QY —27 (70 ~ 150 MeV ) IZBF 7213 7 PRIFD I SN RIS L5 b

¥9 B O —JIXOWTHHLFHATS, BHIEMER->THWLD, 7 VBB » £ 3N
THEAENS IS (MR A), Z072D, by RVEIREZRETHE SN 2BIE, B+ MeV LAED
BV XX —2 D, BHEIWEF ToORENENZDICEL T XIUE — DBl S T EWiERIC O
T5E01C%5, 7 FREFONERIRE o258, AR FIBEISh, RAL L57%e 2 A0/
5,

F72fH8% C.1 D, E-cal DL IWMELATOEROPHEF-OFHIKOGZ R5 L. B (70 ~ 150 MeV )
DR SO Ik, PEFOFHIBT I L/NES S RoTnd, Zhid, B « PRIFZ L 72
DI HEFN R EN 52D DT RINTE =BT R ZEZX NS, 53D 2 — 7 DD
BOL ZHTHHEFOAEN —FZ L hoT0WEDT, ZOHRY ETCEBAITTRLI AT
T AL S THAERIED T XNV F =B Sh T 5,

WITA(0~30 MeV ) DE—7 OBHA%XHAT S, ZTOE —ZIIMMEETEL 2FiT, KT x)v
X—oNte., PHEFREL L INVF —ThH 5, PHHIBTFLE> T —a VB 52 208
VDT, AFHRFOZRNVF =PELTHHE IS T, 06, AoE—-2iF, AFNFoTx
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NE—IMENE ZAEPEHN TS, AFNTFOZRNE —BREL 2D, B m PRITEHREL
RILRDLDT, TNEDEENKRELRY A ¥ —ZIFTHEATHL,

HMRINI T DL VAR BA 52 KT LV T OMEDOFBEZ V20, L 7>
MEINEZNTHDOHFOTXINT I, B FREOL SWVERELLEZEA S, AT ox
FNE =DM TH->TH, EERIL 2H L ITHE SN S HF ORI XNVF —1ZFTE—REL VD
LB, 2FY. A DOY - ONBIEIAFHFOIINT —ITLET. —ETH S,

%72, lmm Pb/ 5mm Scint. 1Y — XA—F—D A O — 7 OAEF 0.5mm Pb/ 5mm Scint. 7
OY—RX—=8%—D A DE—INELVH2HERED, ZoRT VTV THRVBERTH S, &h
Y — =& —OWEFEIIIV TV U THRO, FHELEEN TS, 1mm Pb/ 5mm Scint. 11
V= RA=F—THhop ey F U —F —DRTERTZRNF —DII 7R3, 0.5mm Pb/ 5mm Scint.
TE5.5X5TH5L., 2£Y9. 1mm Pb/ 5mm Scint. AU — A—F —THIIT >V FL —F—oH
THELEZXNF =27/ 3FTEI L TAEFTINT -2 L T0d, LU, ARG -
RO LT, BZRXNVX —DHFR N Y — A= F =PI A TBE, MRLHROREEET S L0
HZ LI, YT VU THBREFNELSRI L TRV, EEICHIEL TW5E T 3 VF —13EIEAH
EMDTTHLEDT, KROBFDIZINFE=WNT /3B S>TRATNHS, TOZ LRI 5THD
2 61E, 1mm Pb/ 5mm Scint. 1Y — XA—%—o A ¥ — 7 {@ElE 0.5mm Pb/ 5mm Scint. 711
=X =& —DE — I {ED

7/3

55/5
DEZATHBITTTHLE, FERRTT —F L HRTHL L. Imm Pb/ 5mm Scint. A1) — XA—45 —
TO A oY —JAENK 20 MeV . 0.5mm Pb/ 5mm Scint. 1Y — XA—F —TD A O — I (&
2349 10 MeV T, RAOZBRORERL —T 5.

WIS, MEEDOEER 6 HZhZhohal) — A—F —CHL LNV T —DEEE RTH,
551% A DY — 27 ((E-cal < 30 MeV ) DERITOWT, K56 1E B DY —27 (E-cal > 70 MeV )™
WCDOF =2 TH5H, BIET RNVE—#ELEZ 1L T, EHOU—RA—F 1%L L X NVF—%
BBALL METH B, RSN —FS O —FEOIR Y — A—F —ICEET 5 L. K55 TIEH 56 1<k
NTCHAMTINF —BEOEIEN 1 DENSOVHIREN > THE, Z0Z 2id. REDORVGKITIYE
oo —XA—F —ES>TTZINF—2BFL T0EILE2RT, 202l b, ADE—JDER
MHEEEFEEATNLZ L ZRL TS,

2.1

# of events # of events 7 and p Stopping

inside of the detector

Neutrons and photons

Tt and p escaping
from the detector

0 1 0 1

A region (E-cal <30 MeV) B region (E-cal > 70 MeV)

X 54: & 1mm Pb/ 5mm Scint. H VY — X—% —DRET VX —DE|E D534 D i
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. K56 0—BFBHOIRY — X—F —Tld, K55 L13E->T 0. FhEICERENZ v, Zhid. B
DY —ZICEENL/mIRINT — DG T2 OFRFERITN, AV — A= —DINGRT 1-ERTH 5.,
frBRHEIEE ZEMCKBOTRINFE —2ETOTC, M56 D—FHOHTY — XA—F —DHAHRT
W, Y = X—=F —RITTRTDOZRIT — 2L LERO LD 1. fhEIC, frER R ha ) — XA—
5 —DINTHBT 1= BER D 1UAS 0. FHEICHN TS, X 541K 55 &K 56 DNEDENERT,

PAEM, o7V ha) —RA—F—d E-cal DHMHITEN L — 7 OFFICN T EFADEEET
»H5,
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10

1HMW%

B

0 0.2 04 0.6 0.8 1

0 04 0.6 0.8 1
E-sample(1)/E-cal sample(2)/E-cal
333.23-E_tag-370.75 333.23-E tag 370 75
102 [ |
; 2
i 0 &f |
1 i |
" ] I |
10 |
L | = e |
AR 1 Elm |
el mmeed
0 0.2 04 0.6 0.8 1 0 0.2 04 0.6 0.8 1
sample(3)/E-cal sample(4)/E-cal

333.23-E lag 370 75

333.23-E lag 370 75

=
o

I

T

0 0.2 0.4 06 0.8 1

le(5)/E-cal
333.23-E tag 370 ?59( )

X 55: E-cal % 30 MeV AT DERIIHNT S,

0 0.2 04 0.6 0.8 1

|e(6)/E-cal
333.23-E lag 370 ?58( )

HZhaY) — A—F —OWELXIVF —DEE

0 0.2 0.4 0.6 0.8 1

sample(1)/E-cal
333.23-E tag -370.75

0 0.2 04 0.6 0.8 1

sample(2)/E-cal
333.23-E tag 370.75

5
o
SR

0 0.2 0.4 0.6 0.8 1

0 0.2 04 0.6 0.8 1

sample(3)/E-cal sample(4)/E-cal
33B23E lag 370.75 3323E lag 370.75
| | I |
| 102 |
| I |
| |
| |

E

0 0.2 0.4 06 0.8 1

E-sample(5)/E-cal
333.23-E_tag-370. ?59( )

X 56: E-cal % 70 MeV AT DERIINT 5,

0 0.2 04 0.6 0.8 1

E-sample(6)/E-cal
333.23-E_tag-370. ?58( )

BHY —RA—F —DHEIEZRNT —

7



6.2 40 cm Scintillator 7AIRY — A—&—[ZD\T
6.2.1 1mm Pb/ 5mm Scint. 1D DU FHiAd#

ZDOINEITCELET HDIE. 40 em Scintillator DEERT. 5D 1lmm Pb/ 5mm Scint. TR - 7=
R & O FEL F=28%FD8 40 em Scintillator WL RIAATEIEESTH L, BHEICTLO L2 LT
DEIBREHETH B,

HF% 40 em Scintillator % Punch Though 35,
U

#%AD 1mm Pb/ 5mm Scint. Y —XA—F —DOFTCHBRIGERZIT, ZDL X,
Ilmm Pb/ 5mm Scint. TIFHETZ X)X —1E 1 MeV LAFTH 5. ( 40 em Scintillator F D
BRIGEHlrsh s, )

¥

1lmm Pb/ 5mm Scint. DR CHEIEE L Z L TH%FB LT 40 em Scintillator 1 A
TETCTRNVT -2V,

ZOHBEDERHEZX 57ICH S DT,

Scint.blocks cal. ImmPb/5mmScint. cal.

Photon punchs through front detector.

v

»1L, P V’

T

After photonuclear int. in rear,
deposit energy only in front detector.

57: 1mm Pb/ 5mm Scint. THBERIGHE Z > =5, Kt S 7=k 1A% 40 em Scintillator O
SN VI Sk S X R = XOF S

Z D & HREHIL Punch Though 82 L 72 & BRI EINTHRNODT 4.5.1 EiCELEL 7= Punch Though
WWELBBERERIIEENRD, TOLIREENLDLS50BH LN, IRD LI HETREDL -/,
40 cm Scintillator 1Y — X—% —OREEEL2HEH T LT, 4o ) —RA—F —FXT%
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o722, HFe— Lo BRrs 220, 3EEZTEHCTARREROEH L AL HIET. ThThfiR
MeiT78 -7z,

bL. EC@BNEZL D% Imm Pb/ 5mm Scint. AU = RXA—=F —=PEDL BRABDHH L L6,
40 em Scintillator A Y — A—4 —% FFRD 3{EE T - 72held 4 lfE > 72k & U B 1mm Pb/ 5mm Scint.
AN — R=F =5 RIESEAVNS DT, LAHZHROEY/NS 725, 2£0), FREEYH/NHEL
BBETTHL., LRO 2L THE S EEE S SITHENREAITTCH 5.

&ZON, W58 DODOARRREK 8 DL SUMED 30 MeV DARRERELANTHL L, ThE=
DORBEEREITHBIN D 5 O TEERL T TIFHIMIT 2w, FFEEIEVETH S, 20, BRHD
Imm Pb/ 5mm Scint. A Y — A—=F =P S RFLRFFVB A TETHRNDE NI I LITR D,

) : )
§ B H H § I H H H
e 0 -2 s 3 3 2 10 -2 3 3 3
10 e frosreeeee froee b= o froorerees frosreeeee froee
2 | - ! g |
3 = 3 3
R R — 10 T R R R —
i i -4
I S R e 10 P L
L L L %% L lo 5 L L L
0 200 400 600 0 200 400 600
Scint.block 1-2  E-tag(MeV) Scint.block 1-3  E-tag(MeV)

58: Fimo 2Mf () BXO3E (F) ohaV— A= =2 %2> TEHL /2 40 em Scintillator
DARRBERDOFER, hal —X—F—DL EWMET 30 MeV TH 5,

DXIT, 40 cm Scintillator 1Y — XA—F —DH TR Z - RGO, 4O ) — X—
F=ll&koT. EDEICEREMDFTARTCHIz, bLEAD Imm Pb/ 5mm Scint. HA Y — XA —4 —
5 40 em Scintillator 1Y — XA—F —=ADL IABRRBNE, 4AFEHOIRY — X—F—=72IF T
INFE—%EL COLEROH, 2%V, 4BBEOHITY —A—F—CHBEERIL 2L IICRA
LEROEMNZL L LT TTH S,

—oDHY) — A—F —DHFTCHEEIENRT 5722 WIHIFME, Toha ) — X—F —DfllEL %
NVFE =1 MeV LAE, 32D 3FHDO AT Y — A—=F —DREZRXNVFT =23 1 MeV AT THELZ 2L
oo RIBIGHERERL EBOT — 06 EER2RT., 2BHOATY — XA—F —DOH TR - 7%
RISOEAS 1. £ 75 & HITHRALL T 5, SHEICIE. WEEHEE o EALBOITORNS ¢ §5
WCHBIL ThB 2 nH 2 e 2FFHL /-,

1FBOHIOY = A= —DfEZRL &, Frohnal — XA —F —IHT S{EIT EE L sHEN—FL
Tnb, T—FOMETIHFEHEOIO Y — A—F —DHFCRI Z2BROEHENKE VDX, hal) —X—
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‘ H Scint.block 1 | Scint.block 2 | Scint.block 3 | Scint.block 4

HE: 1.20 1.00 0.82 0.68
F—4 1.63 1.00 0.83 0.67

£ 15: 4D 40 em Scintillator 1Y — A—F —ZNFNTRI > NERICOESRH O, 2FEB
DARY = XA—=F —ITCEI S ERHE 1. 2725 L DITHIBLL Tn5,

5 — D THBRICHRE - 12, HF-OANHFHED S BT TOLKERNIZ N6 TH S,

UNEDZ%2ERTLL, $£5D Ilmm Pb/ 5mm Scint. 1Y) — A—=F N6 L AL L HRE
RITFL AL, 2T, AL L 2IXEAIT Imm Pb/ 5mm Scint. AR Y — A—F —%&fi5>Tn5
0.5mm Pb/ 5mm Scint. AU — XA—F —DEERTHNZLZLTH S,

6.2.2 7wy DRERICLZERER

o DICERKIT 40 em Scintillator 1Y — A—F =T L TRERERERE D,

et DRIEDHFT 7 FRITFONERD S 5. FAEBINTFEIRINL 72, ZOZIXNVX—% ¢
FRETFORBE L TRIBFRT, KToRtE2ES. ©» PEFONENRITZOEEEZL SWHEE L T
140 MeV 572 02 6 ISHIEREN K E {20, 300 ~ 350 MeV ICKEhHIBOY -7 2>, B—
I OEIEFEFHY 400 pbarns < 5WTH 5,

at R 1 2L OMERFVPHEEEITHREIL T VOTHERERLITR VISV, 70 MK
DRI S, 701F 8.4 x 107V MOEOEERET, 1T ALM 710 — vy BET S22 DN HEE
T5, vV rAn) - A= —0HEEIINF2 L 55D TRRERDD %O TREEICITRS
2y, LML 40 em Scintillator i) — A —% —DOEE1E. Fu00 S £ COREEED 0.18 HisE
VL. ThEDONTERBTI L TINNERERLE RS,

70 OEEIE 135 MeV 72D T, MAERNE T 5 7285E&IE. 70 PRFOTINT 2> T/
2. FRRCHE SN 5P EFORIID R 05 2 LTINS, EHOTHTF2HRIET2ELLH
0. 4428 CN Tz & IICERT SHHEFOHZ DIl T 2 OERERE TRITITEY BRI 20,

70 DNAERKE S LIRS D RCHERE (X 59) 2 R5 L. 300 ~ 350 MeV 1< 7 FRIF D4
MOHIBOYE — IR A 5, 40 em Scintillator A1) — XA — 5 —DORRER (K 52) ICRAE—7 L
HRTHL L, REROE — 7 OfEIE 7 PRITFORERDOIIBOE — 7 DfEE =T 5, LA
T, ZOE—7F 7% ORERPEEC VDO TH S,

40 em Scintillator H 1Y) — A—F —DEEE, Yo T Vo7 hal) —RA—F—0F T, Yo FL—
¥ —NTHRZ >RGO RE &2 RFEL 572012478 572, LML, 40 em Scintillator TlI¥ >
TV ha ) —RA—F —TIFREIZWIET DO 79 FRIFONERE RREERE L THA TS, L
2MoT, 63ETCH YTV T Ia) = RA—=F =DV F U —F —HONGEDFEDOELETIE, =
FNVE =D 10 FRIFONRERDOL FVMEL Y FOEROT —FITFEL R,
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IS
38

micro barns/ nucleon

@
8

@
8

250

200

150

100

100 150 200 250 300 350 400
Energy of Photons (MeV)

X 59: 70 FRETF-OMNERE EL. RGO RICHTRRE, B AS T O T 3V F — i1
H1= Y O RISHERE. (7]

6.3 7Y hOY —A—2—DFRRKEIIDONT
6.3.1 YUFL—4—DFTOMKRIGDOTHRE

YoV rhnY = 2= —OERTE, SROP TR s eHHL vy FL - —orh
THERICEZ > 258 L THHEFRESROREZIENED, 0L TOMEMELHOPF TR -
T MBI DRIRL ¥V F U —F —DHF TR - 12 S DNRINES - 7 KE T, —2 o=
EEBRDEY T VT HRY = A= —DRBEROFEREZIEL KBTORWAREENRH S, 2T,
BOFBIOYVFU—F—DF TR 5D LERE RIED - TRz,

1mm Pb/ 5mm Scint. 7Y — X—F—& 40 em Scintillator 711 Y — A— % — O RESLHNE DOfE
Bei2plick 5 TERX S, £/, 40 em Scintillator A2 Y — A—F —Tl&, 6228 T 7z « HFRE
FOHAERUC L BB RERD. AFNHT- DT RIVF =A% 140 MeV LLETIRL 5 TL 20T, AT
DI RIJVE —H3% 140 MeV AT OREEERE v /e, E-cal L S WMHEIE 30 MeV O b D% /e,

Imm Pb/ 5mm Scint. . 40 em Scintillator A Y — A—5 —DRERE ZTNTN Inef f1/5
Ineffseint £ 2T EIRODADEKY VT2,

Npoo Dk (npo/m1/5) + Nscintos i (Nscint /M1 /5)
Npo(ok + 0 54s) + Nscint (055 + 035)

(7)

Ineff1/5 =
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Scznt

'yN
Inef fscint = W ®)

(v
(v
A

Npy, Nscint @ S0/ YV FU—F—DH—TD 1 em? H72 0 DZFNZFhDJFEFE
oDk, oK - FAEFUS D RS KRR

opsint gocint . ERESAHEAER O RIS KIERE

TPb; MScint * EP‘%%@IEH%%@@&H&}J%

Mys : lmm Pb/ 5mm Scint. 7Y — A—% —DEERTH L PHEFRIESOM
RS

2720 . INFED Pb IISAT M. Scint 1Z¥ > F U —F —TCOfE%ERT.

R (7) OHFD Npyolfy & Nscmtasc"‘t DHAY 1mm Pb/ 5mm Scint. A Y — A= —DHTD,

%ayy%v—5—®¢ft;ot%ﬁﬁm®$ﬁﬁ®w iK%,
oSHM I MSEHTE L. npy DEFDA 5720, LWL 1mm Pb/ 5mm Scint. . 0.5mm Pb/ 5mm Scint.

7‘J1:l U A — & — D HET-O B O EIHMEIT B ITEVET H 5 DI 40 em Scintillator 11
J— RX—4 —ORHERITIEFEITNS DT, 1mm Pb/ 5mm Scint. A1 Y — A—% — ORI
T OREITRITED L REL . npPy ~ N1/5 L CGitHRZED 5,

2T, AFPRETOTRFE =8 100 MeV DBFIC, $ADHC DHMRIE D RIGHIEREAS O ¥ fE %
RAL CEHET 5 L. 1lmm Pb/ 5mm Scint. ALY — XA—F —DEHOHPTHERIS L 2 THEITR
60 725,

| AT OTRE — (MeV) | SROFTHRUEE RS THE |

65 098 £ 1.11
100 0.93 + 0.16
135 1.00 £ 0.44

60: 1mm Pb/ 5mm Scint. 7Y — X—F —TEHO P THIEIEAEZ - 7= EE

ANEEFDY 65 MeV DRHIEAENRE DI, 15 DEEE Amyys /s P~ T % &0 REODG
ThHsb, R60FERL. 1mm Pb/ 5mm Scint. £ 0.5mm Pb/ 5mm Scint. 1A Y — A—% —O 7
DFHUE DG p OfEANSE L. IS 40 em Scintillator A Y — A—F—D plde TH/NINZ &%
FERBL, T VT = A=F TR > IRISERFDPHROF TR - THa,

6.3.2 $EVUFUL—E—DEIDLIIDONT

6.3.1Mi0FHmN S, I THI TV rAn) - X—=F—ohDy v F U —F —NTORBRIED
FEIINSVDOT, $hev v FU—F—O%RE—ke L THEHL 7= lmm Pb/ 5mm Scint. 11U —
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A—=% =2 0.5mm Pb/ 5mm Scint. 1Y — XA —5 —DHMRIGIT & 5 RREROWUERERITIEL
LT, HEmziED 5.

51 @ 1mm Pb/ 5mm Scint. AT Y — A—F =D& 0.5mm Pb/ 5mm Scint. ALY — X —
¥ —DED D%k REENRS L BEOFHFAT—HL THH2, AHNFOTIXNF =% ~ 200 MeV LA
TOMEE T E-cal DL EWMHEIIPD ST, 0.5mm Pb/ 5mm Scint. ARV — X —% —DFERDO T
MEORRERZ MR L TOSERNH L, ZDRRIE. Imm Pb/ 5mm Scint. ALY —A—F—%
0.5mm Pb/ 5mm Scint. A1) — XA—5 —DEDOROIRDE S DENS KL, $2 T VTR D
ZICLDb0TH S,

6.3.1EI TN LI, BT VT HaY — A= =D AFHHF DT F)VF =% 400 MeV H7= Y
N5 FORIT, E-cal DHMICRA S 2OE =7 D I BEIINF —flob D, SIS TEL /-
BLAINVF —DHFeFHFICLZODTH L. 1mm Pb/ 5mm Scint. ALY — XA—F —DEHOFE I
(& 0.5rnm Pb/ 5mun Scint. AR Y — A—=F —DRDBE I D 25H 5 DT, KT 3)VF — DN+ % IRIL
LTV, 250, E-cal B’ 0 MeV D FERDLEZREIHN T 5EEE Imm Pb/ 5mm Scint. 7
1Y — X—=%—DFM 0.5mm Pb/ 5mm Scint. HAY —RXA—F—DZN LY BRI 5,

Z D Ecal MENFITEN S E =21k AFEFTZRNF R E LD e, REBITHA TS, L
7235 T, FREEY 1mm Pb/ 5mm Scint. 1Y — XA—4%—¥ 0.5mm Pb/ 5mm Scint. 11 — X —
5 —DRTIE. Z LR >TnL,

I YTV TR, BTNV —DORTREVWY TV T = A—=F —DHICAY, SROFTLIINT —2% L
LT ERLRBMRTH S,
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7 Y5

1mm Pb/ 5mm Scint. 1Y — A—%—_ 0.5mm Pb/ 5mm Scint. 1Y —X—%—HjT, Hn
J—RX—F—DL EMiEE 5 MeV LATICREL 5810, ARSI LB REEIE, £1TRINT
W5 [ KAMI | EEBRCERSIN T L EEZ H9Ciz 7,

HMFEDORERIE, o7 Vo7 ha) — =2 —ODOFEEH 1 mm OBY 0.5 mm OBL T,
HEDOHHPAT—HL Cb, (F51). AFEFOTRIILE =03~ 200 MeV LAT O T )L ¥ —fEE Tl
YTV THRICEY 0.5mm Pb/ 5mm Scint. ALY — XA— 5 — D FBRERNN 72 HAE R,
Ab,

P TV T HhaY = RA=F—TDOY v F U —F —NTRELHAERICIC & 2 FEEANDF LT 10
% LATCTH 5,
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A

IZLDIT, ADSEEED Z A5 3ER. BT RINVTY —PHZEERIC/-TIDLIEEEPE5EXATTE
RBIEGFREICEBHL £9. OB RIVE AT LBRE /L. MR 52 L
MCELRELEHAZBITTIENTEELE, HUMLSITEVEL 1,

WO HFADGERNTEZ TR &, BEEIHEEL (Sl gERE, DR S5TS0WEL L,
WICHHFTRT AT 4 7R N2 BEXTLESY, RAOYEIIKTEEZEXFOBOIEMNY EL /2, £/-,
IR E R T L0 DERYERI N TEE L2, WOLVERERE ZATREIEL TlEEY,
SEDFEEBRTIVIEREBLI N TEEL =, ERESL TOET,

BEAEAZAEIZ. ¥EITOAARMBEEXATCFE SR 2IELD, FADb xo 8 LZERICLT
BIOEE STV RE, WOLMERBERAZLEEIVELL, DN HI>TI0EL &,

FBEHLEIT., I—F 4T REITBNT, ROWRICHL CELTEREZLEIVEL /=, S
PEDDICHI T, PBEEOHBRIZIEEICSEICLZVELE, HOVNRLSTINEL L,

FREEREICE. DObRDOWES RWERICEAZX TR X, BHERICRY L 72, Y ARERIC
HEYNCEA TR &, W2 ED S ETCRERBIT RV EL /=, /2. IS DBTHNL
e BHETEL T eFE, BLOWEWERTLIeNTEHLL,

HEOHARS AL, EETHOFOEYDZ L& BHEEL TS, DML SHIERED L Z 28
TEEL/, RREeBNTL I bH Y L 20, BHAIBEHEFICbR > TR X, L B
TTZEMTEEL L, HUMLHITInFEL 7,

BAR—EPE AL, FRCSEIOEERIT OV TOERNIKL T, iV ZAEFTEATHLELEEEL
Tz, RO L. WEEARIUCHE - BRIV DT OISO > TR S, FHF 2L TLESnE
L7z, BB HTI0EL 7,

Karim Trabelsi & Ald, BRINFEFREBIZEATD Aleph 1< B 55T RV X —PHZFEERCOWTBEE
LEBPETCLZED, o, BIEUAOHBTLVLNEEL WBHEOBHFEIIR > TLESVEL L,
HUMWELHITIVEL 2, EBREBROZWET XNV F —PHZOMAOEL SEMLI LN TEEL &,

CDFHXTHRY 7 ES 171 EBROBUSED H AT b mAARSEL CnEd, KEK OffEse4.
Hlldek., Epgded. WAL HERZOBREA. BIE. BRE. KRKFEYEFREE Y & —
DHRERFE IR S A KE T =)V IHESSHIZEHTO Bob Hsiung %4, BV 7 4 V=7 TRIKZFDH
WhE, HOBL ST WEL L, ES171 EBREZEL ¢, L SAOEELRHER. #HBIE L2 WARE
Wzl . WAARERERXDT I EMNTELI 2T, IDMNTED 5 ETRh LU bRng
ETL 7=,

KEARFELBRICEZTOJINF S A, HRSA, FREA, FESA. BESA. WIESAIIKIE.
HOEWPHZ L THEKCD>TWELEEEL b, BEHOWROFLIEOTL 5722 bHY L 7208,
MLFADHFZL T EEVWEL L, HUNLITEVEL -,

BB 2 EE0 KOE. UEE. ILHE. ZREICIIARICE > TBHHEHck Lz, REk2L
TVALNE RO D > TR E, U WIHREERZELZ N TEELL, HOBL HTINE
L7,

B8R 1 FEOHEE. FE. BEHE. =2F. BLUAFEDORRIAIICE S TUE, KELL T
WESRWE ZALH Y EL D, AREADBMT T, JWREAKOL L CHREEFT 52 28 TX
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FL7z, HDUVNRLHITINFEL /=,
BRI L =208, WRERE0S A, BIOERE., SHElE. HIRERINV—-T D 4.
Z L TR ETE D H CBHEIC R s 2T RTOF 41T, ZoHE2EY TBILFEL B £7.,
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A RIS
Al ABERICDRE

G E S VTR Z RN . Z DT RNVT =2 FR., R INVT —DNFOHHE L W IET
KOBRTH 5,
ZOBEL L THHRO Z2o0H 5,

1. M & B A A AL oEFE
2. K FWRF DO DORGT& HiEF ORI RS T 5 i6EFE

LIENESHRE AL T, FFRISHFPRINEN 2, —2OBFREOZINLE -2 50, #%
AMTTROHEL TL BEETH L, TS, A FERFEDOFD—2DAIIRTRIGT 5D T, NF
DIZRIVE =MW ENRL e ROHL TL BBFDOZINVE -5 ENS, REHMRLFEL LI, EBER
FOT=DITRO M I T OEBE L - LR TR ZT R0 W /WO T, BFoT x)vFx —»
RKEL2BL, ZORIGOEEITHK->TL b Bbh 3,

2. DRI 3 DDOBRICHT HZ LW TEL, [HFORIN [BTFoBYL) TBHELIERE] ThH 5.

WA OFIUT NS TL B 2| BOF OB HINTFOBESEEZ KL TH61 DL IIC, —HIKH&
Tonsg, 2o &, PHEFIEOZROLDICHTFLIEIRNOBFRABETL, DXL T, K
FOIZINFE—RIRINT S5 Z LT, B REATHHBL I2RREL 725,

Electric field by photons

Protons

Neutrons

B 61: HFZIRIRL THML 7= JiF4%

KISZN S DRAFENIK T OHF THREHR VBT Z & T, TR TOKFIPFEN LT RV F —%
ok SImd, Zhnd, BfLo@R<ch s,
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BRICKAP., BT INE —ORF2HBTE5Z 2T, B IIBEISN S, 1. 0@RLE-TSH
CDRFIIHKF DT INF =BHFINDEDT, KFOTXNF =D EDL L. ROHL TL BHFD
BUIEDL B, ThOSDTRINF—IF—ETH 5,

DI SEEERE [T 5 e F- DT RINVF —FHIRTIE., 2. DFIRICE LK E FITR T &
AbNh 5,

A2 EFRRE EBFREOEZEN

15k A1 OFRTIE. PHEFLBFICETRY, LU, FAOZETIE. BFo TR EFITHART
BHEHIT W, ZOETZDOI LIZOWTHAT 5,

hEF- L B FOPERIREVTIEMCTH S, TORD. FFEI LA L T B, eI
BADRT v VUL RO, BRI IDORT v )VDIENIC 7 —a Vv RT3y v L HREE
Lz eilieb,

u(r) .
;Kf////Comombbana

| Potential of
Nuclear force

B 62: BBFONKL 5 7 — v [EEE, ROV DRT V¥ v )b, BN 7 —ary Ry vy,

X??2C., PHEFOHEEIKIDORT VT v VB2 5 e INCHEZ e &S, L., B0
BF - EEENHLDT, MU RNVIROERHTL L2215, 20226 BHEHhHEFIC
HARTFEAED S IS K T BB F OB T XNV — 3o th KV bEl kb e EX
LT LINTES,

¥, UEDZ e %2EZEZ 5L EL TXVX —ONFDIRIRS NG5S, B0 5 & it To i
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WP 5e 0 ZEMNFER L, BTFORBICITHETORE LV b XINVF 2T L, 20k,
Bl T2 VF —%fo T 22T, PEFORBICKHEIR T X)VF =320 {72 Y e o
5. © PREFDPSHEINZELEL Z 2P NWR S, ERISMHERC.1TY, hual—RX—F -0l
FELRIVF — E-cal WREWERLTIE p DDLU EWNS LS RLERBRONSG, DLid, ZhidE
IR T-HAHNS R EZ T,
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B 323X JVATLDOEKIE

ERYBIZIX VT AT EICALEFOEHEDOET, bbb, 10MeV/c LW IR 572,
LU, AT 2D 21200, 2 OENREHSICEL WongbL { k->TEk, ZofEiz FHIKD %
oIS, FX VT Z—DBIERITIR 572,

5D, ARV T AT E—EF AT = A—F —DRERITRIBOLDE L DIFE2 T 50N, Z
DYDEL BEDOBIEZRITR D DT, HEWFEEL R, F2 T, bok bEENEMTH S, KTeVCsl
A — A= —DEELIHFRT, AR 7 19T A V7 TRIER{T/2 5 Z ITL 7=, BIEIZE Tagys
MU —DEREZHE ST,

BIFICAWL: KTeVCsI ARY —A—4—IZDWT SRFFX VT T AT LOEIEICHWS KTeVCsl
ALY — A—F —IEVHHE 5 cm . BATEDY 50 em ( 27 R ) DEGED pure CsI OFERH T, [
Cboz 9fll. ®63 D& 5IHEAR LT THERL 72,

Side view 15inch PMTs
(T —
***** pure Csl -
! T~
15cm
i 15cm

_~"-""50 cm (27 Rad. length)

X 63: KTeVCsI hrrl) — X—% —ofEE s BB ORE

B.1 KTeVCsl hAY —A—42—DEFE—LIRIVFT—DRENZAIVITKE
DFIE

KTeVCsl 1) —X—=F—DF —F T, JIFEBPrOWMY BL LEFE—LDOZRXNVF—D AL )L F
LIV DREMNRATZ, 72T, COMBEEXMETAHZ LICL 1=,
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3 F E-ca

W 750 F

700 [

650 f

GOOf

550 f

SOOf

450 f

400 B0 v v 1 e P
0 1 2 3 4 5 6

Timeinto spill (nsec)

Time into spill

E-cal vs Timeinto spill (tag=1)

X 64: E-cal DA NDZ A4 IV T OEEN, BZZX T2 ¥ — 11K A-ERPED-, £0
FOICEFRIEC T4y NLE—Z D3 § 2MIFIEE L 1=,

X 64 1% KTeVCsI Ha ) — XA—% —DEERITBNTHAY — XA—F —DHIELZ R I)VE — E-cal £ ZD
BEROACNVHFDEZ A IV T OMHBEERL VD TH L, BEFE —LDOF|EHLUIC L > CIERIEOE L
o ltBEFE —LDITRXNVF —DHHDIEN E-cal ICEHNTWE, TOHHDOEEESITT 501,
B64 DEIIT, ERRETCT 4y ML, E—JHEL OELFIEEL L TRIEORICHANWS Z 21
L7,

B2 X VIVARATLDRKIE

KTeVCsI H1 Y — A= =D AN E A IV T ORIEDH., ZX T ho v 7 —DHIERZITR 5T,
8k B2DE L L —LDITRNT —DAENHT A IV TRERORHIERZRL 72 LT, XFDT R
¥— E, L IX VT AT F—DFS Itag DRENITIROBIEA LY > T 5,

E, = (Epeam x0.99) — (Eo + Ttagx AEy,,) (9)
E, : ¥FfoTx)¥—
Epeam : BFE—LOEHE
Ey : OBBOIX T hYy 8- ANLEBEFDEHE
Itag: ¥X T hov ¥ —0FKsE
AE, : BEVESI XTI ATV I —IC AL DOETOEBEDE
§ ¢ BIFE LD R)NF — A VKRG OREIEH

Epeam XM 5TW5 0.99 L WIHOIE, E—L%k Sy r7abharyns3E TR 2)LF —8508
1% BETCHLLVIZLEERLIEHTHL 8. /. OBBOAIV Y F—2iE. M650 k5101
BEHONTVZ =D R VIER ME> BT v 4 —Th 5,

WE, BES>TORVDIE, Ey. AEy, & KTeVCsI iR — A—% — DI cH 5. T2 T.
Ey. AEy, £ 3EHOEFL — LT XX —1T0T 5 KTeVCsI A1 Y — A— & — OBIFREE A
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113.8 MeVic

electrons #0

| 9.38 MeV/c
# Oy
| 9.38Mevic
w@ /‘
19.38 MeV/c
#3

’

,/ 9.38 MeVic
)
Tagging counters

65: IX VT HI L F—IC A>T BEFOERE
BHELTRI0ZHNT 7 4y b 24778572, Gl1E KTeVCsI i) — XA — % —DERIFFHTH 5,

E\xG = (Epeam x0.99 — 0) — (Eo + ItagxAEy,,) (10)

BAIH | 749 b ORER |
Ey (MeV) 113.8 £ 0.1
AE;,, (MeV) | 9.383 + 0.003

£ 16: 74y N TR Ey & AE,, Dffi

0 1F EBFE—LDOTRXNF — A )NVKEREDOHIEETH L, 74y FOFEREZR 1617, b
b, BEMET Eo 590 MeV . AE,, 210 MeV 572D T, AELTh Tz eBbhrolk,
RIS EIDEMNTT Z 2 THIEICELEZ AV, K66 ICKRIERD., ¥X 7 A0y 7—CTHIEL =%
FOIZRF —& KTeVCsl h1 Y — A—F —THIEL HXFOTXNF —OMBALRT., ShRE

wREZ k- TBY., FRz@bEfke old., 1% URNTH 5,
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<1000
3
=3
?3 800
L
600
400
200
0
< B ; : o : ;
? Co | ° | e | 3
W01 i G N R
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